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FOREWORD 


It  is  a  great  privilege,  and  a  greater  personal  satisfaction,  to  be  allowed  to  w  rite 
the  Foreword  to  this  Anniversary  ^'olume  which  is  to  convey  to  Dr.  Hiram  N. 
^'I^■EBEKG,  the  esteem  and  affectionate  greetings  of  his  many  colleagues,  friends, 
former  pupils  and  associates.  This  tribute  is  due  him  not  merely  for  his  pro- 
fessional achievements  which  are  outstanding,  but  above  all  for  his  high  (tlie 
highest)  ethical  standards,  for  his  sincere  devotion  to  the  welfare  of  his  patients, 
and  to  the  physicians  working  with  and  vmder  him. 

Born  w'ith  the  instincts  of  a  true  gentleman,  he  could  not  and  did  not  do  other- 
wise. Some  of  his  earliest  testimonials  from  his  teachers  and  from  the  laitj'  speak 
of  his  high  standards  in  the  profession  and  of  his  unselfish  devotion  to  the  inter- 
ests of  those  placed  under  his  care. 

Everyone  of  us  might  envy  him  his  early  experiences.  He  may  well  be  proud 
of  the  claim  that  he  is  "a  .self-made  man."  Some  think  well  of  themselves  be- 
cause they  improved  every  opportunity  offered  them;  ^'ineberg  created  his  own 
opportunities.  At  fifteen  years  he  left  home  ("had  to  dig  for  myself"),  worked 
hard,  and  at  nineteen  years  had  saved  enough  to  enter  the  medical  school  of 
McCJill  I'niversity,  taking  the  four  year  course  and  achieving  all  sorts  of  distinc- 
tion, receiving  a  gold  medal  for  "highest  marks  recorded  for  many  years."  He 
began  practice  in  ^lontreal  in  April  1878.  For  reasons  of  health  and  to  satisfy 
a  ro^■ing  spirit,  he  became  a  ship's  doctor,  \'isiting  Liverpool,  London  and  finallj^ 
reaching  New  Zealand  (in  a  sailing  vessel).  Sometime  later  he  landed  at  Hono- 
lulu, was  appointed  by  King  Kalakaua,  doctor  in  charge  of  a  district  on  the  island 
of  Oahu ;  was  asked  to  accept  a  position  as  Attending  Physician  of  the  leper  settle- 
ment on  Molokau  where  he  got  in  touch  with  the  illustrious  Father  Damien. 
Pos.sibly  Stevenson  heard  of  our  friend.  All  this,  and  no  doubt  much  more,  he 
kept  to  himself  all  these  years.  Drop  your  modest}',  friend  Vineberg,  and  during 
your  leisure  hours,  write  a  full  account  of  those  years.  Steal  a  march  on  your 
biographer. 

Special  acknowledgement  is  due  Dr.  Mneberg  for  his  splendid  influence  on  the 
younger  gynecologists.  Se\-eral  of  his  loyal  pupils  bear  testimony  to  this.  By 
his  rigid  adherence  to  highest  scientific  .standards,  he  was  recognized  as  one  of 
the  ablest  diagnosticians  in  his  special  sphere.  He  had  the  courage  to  admit 
openly  an  occasional  error,  and  was  far  r('mo^■e:l  from  a  small  but  conspicuous 
group  of  those  earh^,  and  these  later  years,  who  in  consultation,  would  "rather 
be  learned  than  be  right."  One  of  his  ablest  followers  assures  me  that  Vineberg 
was  a  great  teacher,  extraordinarily  scrupulous  in  advising  for,  or  against,  opera- 
tion, placing  the  welfare  of  the  patient  above  all  else.  Xo  wonder  he  compelled 
the  admiration  of  William  O.sler,  who  was  his  teacher  and  lifelong  friend.  All 
his  professors,  in  special  testimonials,  stressed  his  ability — "able  physician  and 
an  honorable  upright  man";  "enthusiastic  and  upright  man."  Xo  wonder  the 
passengers  on  the  Western  ^Monarch,  in  a  testimonial^  dated  at  Wellington,  Xew 

1  The  original  is  worth  preserving  as  a  museum  piece. 
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Zealand,  January  2,  1880,  expressed  their  high  esteem  of  the  young  doctor  as  a 
professional  man,  and  as  a  true  gentleman.  The  lady  passengers  were  especially 
grateful  and  devoted. 

The  present  writer  has  known  Mneberg  since  the  day  ho  iicgan  practice  in 
New  York  (well  over  fifty-five  years  ago).  It  was  his  ambition  to  succeed  in  a 
great  city.  From  the  very  start,  he  was  the  true  gentleman  in  speech  and 
bearing.  It  was  not  always  smooth  sailing  (it  never  is) ;  he  met  some  unfriendly 
criticism  with  great  dignity.  He  had  the  will  to  succeed,  and  the  push.  He 
achieved  the  goal  of  every  high-minded  physician:  the  sincere  devotion  of  his 
patients,  sincere  friendships  among  his  colleagues,  and  a  reputation  for  extreme 
honesty  in  his  relations  to  his  fellow  men  and  fellow  workers.  In  short,  Hiram 
X.  Vineberg  proved  himself  to  be  a  friend  of  mankind,  a  great  physician,  a 
genuine  American.  May  he  "add  to  his  years,  but  stop  counting  them."  Enjoy 
the  glories  of  a  life  well  spent. 

Bernard  Sachs 
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GUILLAUIME  :MArQUEST  DE  LA  :MOTTE-HmA:\I 
XAHUM  VINEBERG 

PALMER  FIXDLEY,  M.D. 

[Omaha,  Nebraska] 

GuiLLAUME  Mauquest  DE  LA  MoTTE  (1655-1737).  It  would  seem  a  far  cry 
from  Guillaiime  Mauquest  de  la  Motte  to  Hiram  Nahum  Viiicl)erg,  as  indeed 
it  is  in  point  of  time.  Yet  in  one  particular  there  is  a  similaiity  that  challenges 
our  interest — both  came  at  the  dawn  of  a  new  era  in  the  gynecologic  science, 
one  in  the  old  world,  the  other  in  the  new. 

La  ^Nlotte  Hved  in  a  period  of  intellectual  awakening  when  midwifery  was 
being  molded  into  a  science  out  of  the  common  clay  of  superstition,  ignorance 
and  religious  bigotry.  No  longer  chained  to  a  dead  past,  in  which  all  intellec- 
tual liberty  was  stifled  by  the  clergy,  La  IMotte  was  free  to  pursue  his  scientific 
investigations  untrammeled  by  religious  dogma  and  the  superstitious  behefs  of 
midwives  who  for  ages  had  exercised  a  dominating  influence  on  the  practice 
of  midwifery. 

World-shaking  events  had  taken  place  in  this  period  commonly  referred  to  as 
the  Renaissance.  Columbus  had  discovered  a  new  world,  John  Gutenberg  had 
invented  the  printing  press.  Martin  Luther  had  founded  Protestantism,  Isaac 
Xewton  had  revealed  the  true  nature  of  the  solar  system,  Shakespeare  and  Clif- 
ton had  made  their  priceless  contributions  to  classical  literature,  Leonardo  da 
Vinci  had  revealed  in  graphic  form  the  true  attitude  of  the  fetus  in  utero,  Rem- 
brandt had  painted  "The  Anatomie"  at  a  time  when  dissection  of  the  human 
body  was  under  the  ban  of  the  Church,  Wifliam  Harvey  had  followed  the  course 
of  the  blood  through  the  heart,  Leeuwenhoek  had  invented  the  microscope, 
INlalpighi  had  laid  the  foundation  for  histology.  Pare  had  made  revolutionary 
contributions  to  .surgery  and  William  Hunter  was  pursuing  his  anatomic  studies 
in  preparation  for  his  immortal  thesis  on  the  anatomy  of  the  gravid  uterus. 

These  events,  and  more,  were  the  heritage  of  La  Motte,  but  there  was  more  to 
inspire  in  him  that  zeal  for  scientific  research  that  made  for  him  an  exalted  place 
in  the  annals  of  obstetrics — there  were  men  in  his  own  time  who  were  making 
their  contributions  to  a  new  science.  In  his  own  coimtry  was  Francis  Mauriceau 
of  whom  it  is  said  "he  drew  from  the  cradle  the  art  of  midwifery,"  there  was 
Paul  Portal  who  doubtless  inspired  La  ^Nlotte  in  the  employment  of  conservative 
measures  in  delivery  as  did  Philippe  Peu.  Van  Deventer  of  the  Hague  contrib- 
uted to  his  knowledge  of  the  bony  pelvis  at  a  time  when  there  were  no  instru- 
ments for  the  accurate  measurement  of  the  bony  pelvis,  and  there  was  John 
Harvie  in  London  who  antedated  Crede  by  nearly  a  century  in  formulating 
"practical  directions  showing  the  method  of  preserving  the  perineum  and  deliv- 
ering the  placenta  without  violence."  Unfortunately  the  Chamberlens  with- 
held the  secret  of  their  iron  "tongs"  and  it  was  left  to  William  Smellie  and  Chap- 
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man  to  popularize  the  obstetric  forceps,  though  it  is  not  known  that  La  Motte 
ever  possessed  an  obstetric  forceps. 

La  Motte  was  born  in  1655.  He  served  for  a  period  of  five  years  as  an  externe 
in  the  Hotel  Dieu  of  Paris  and  it  was  there  that  he  became  interested  in  obstet- 
rics. For  thirty  years  he  was  engaged  in  the  general  practice  of  medicine  in 
the  village  of  Picardy  at  Balognes  where  as  a  general  practitioner  his  skill  in 
the  art  of  delivery  gained  for  him  world-wide  fame.  Of  his  daily  routine  he 
wrote : 

As  I  live  at  the  tip  end  of  a  province  bounded  on  nearly  everj^  side  by  the  sea,  and  as 
I  usually  work  in  the  country,  without  physicians  and  surgeons  who  might  aid  me  with  their 
advice,  or  who,  at  least,  are  very  rarely  to  be  found,  I  have  been  obliged  to  conduct  myself 
usually  in  endeavoring  to  aid  Nature  and  to  control  the  accidents  which  accompany  preg- 
nancy and  labor,  all  the  more  so  that  good  sense  and  niy  reflections  have  furnished  me  with 
the  means,  without  submitting  me  too  much  to  the  autlinrities,  nor  rendering  me  a  slave  to 
the  customs  generally  received,  unless  I  recognize  tlu>  lucessity  of  conforming  myself  to 
them  on  account  of  the  disease,  the  constitution  of  the  patients,  and  other  circumstances 
from  which  one  may  draw  certain  considerations. 

La  ]\Iotte  possessed  no  obstetric  forceps,  no  pelvimeter,  no  antiseptic,  no 
anesthetic,  no  hospital  accommodations,  .yet  he  boasted  that  he  was  always  suc- 
cessful in  ending  labor  without  resort  to  forceps,  crochet  or  other  instruments. 
Necessity  made  him  self-reliant  and  resourceful  and  above  all,  his  isolation  led 
him  to  rely  upon  nature's  forces  rather  than  upon  artificial  means.  It  is  said 
that  he  was  remarkably  clever  in  performing  podalic  version  and  only  twice  in 
his  life  did  he  resort  to  scissors  and  crochet  and  then  only  after  assuring  himself 
that  the  child  was  dead.  He  expressed  the  hope  that  the  time  would  come  when 
the  impacted  head  could  be  extracted  by  instruments  of  iron  but  when  Palfyn 
of  Gent  produced  such  an  instrument,  claiming  that  with  it  the  wedged-in  head 
of  the  child  could  be  extracted  without  injury  to  either  mother  or  baby.  La  Motte 
was  skeptical.  Said  he,  "If  Palfyn's  instrument  would  not  do  what  he  claims 
for  it,  worms  should  eat  his  intestines  for  eternity,  but  if  it  proves  to  be  all  he 
claims  for  it  his  name  should  ])e  blessed  for  all  time."  He  argued  that  under 
such  circumstances  the  blade  of  the  instrument  could  no  more  pass  the  side  of 
the  head  than  a  cable  could  be  passed  through  the  eye  of  a  needle. 

La  ]\Iotte  was  not  befuddled  by  the  superstitious  beliefs  that  had  plagued 
midwifery  for  thousands  of  years.  He  did  not  believe  in  maternal  impressions, 
he  refuted  the  age-old  belief  that  a  fetus  delivered  in  the  seventh  month  of 
gestation  had  a  better  chance  of  survival  than  one  delivered  in  the  eighth  month, 
yet  he  did  subscribe  to  the  prevailing  notion  that  the  baby  came  into  the  world 
on  its  own  power.  While  he  combatted  the  ancient  theory  that  the  moon  regu- 
lated the  menstrual  cycle  he  did  accuse  a  red-headed  maid  of  serving  him  white 
wine  while  menstruating,  causing  the  wine  to  turn  red  and  sour. 

La  Motte,  at  the  age  of  72,  published  a  thesis  entitled  Traiic  Complet  (ks 
Accouchemens,  etc.,  1722.  It  was  in  no  sense  a  monumental  contribution,  such 
as  was  produced  by  Maiu'iceau  at  about  the  same  period,  but  it  al)ounded  in 
practical,  common  sense  aphorisms  and  historical  citations,  such  as  would  l)e 
expected  of  a  man  of  La  Motte's  years  and  experience.    The  work  was  largely 
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a  recital  of  his  reflections  after  a  lifetime  of  obstetrical  practice  under  circum- 
stances that  tried  his  ingenuity.  Throughout  the  entire  text  there  is  found  a 
note  of  confidence  in  the  author's  ability  to  overcome  all  obstacles. 

Witness  such  comments  as:  "I  delivered  as  quickly  and  easily  as  taking  a 
handkerchief  from  my  pocket" — "The  child  escaped  from  the  vulva  as  readily 
as  an  eel  slips  through  your  hands" — "The  child  was  delivered  in  less  time  than 
needed  to  recite  a  Pater  and  an  Ave." 

In  this  treatise  we  find  a  detailed  description  of  La  iNIotte's  technique  in  "turn- 
ing by  the  foot"  and  his  method  of  dilating  the  introitus  to  forestall  injuries  to 
the  pelvic  floor.  Here  the  author  dwells  at  length  on  the  contracted  pelvis 
and  the  technique  of  delivery  in  obstructed  labor.  He  was  the  first  to  recognize 
the  pelvic  inlet  as  a  factor  in  dystocia — this  is  probably  his  most  important  con- 
tribution to  the  development  of  the  obstetric  science.  "History,"  says  the  his- 
torian Fasbender,  "will  record  a  prominent  place  for  La  IMotte  in  the  doctrine 
of  the  narrow  pelvis." 

In  La  jMotte's  time  it  was  common  practice  to  bleed  the  expectant  mother  to 
facilitate  delivery  but  La  Motte  would  have  none  of  it,  though  he  did  confess 
to  having  drawn  blood  seventeen  times  in  a  prolonged  labor.  He  took  issue  with 
^lauriceau  and  Van  Deventer  in  what  he  regarded  as  unwarranted  resort  to 
scissors  and  hooks,  contending  that  in  his  practice  deli^•("rv  had  been  accom- 
plished without  the  use  of  these  instruments  and  with  less  pain,  less  cruelty  and 
greater  safety  to  the  mother  and  child.  Said  he,  "The  Lord  has  given  me  the 
means  of  extracting  living  children  if  called  in  time  and  without  the  employment 
of  murderous  instruments." 

La  ]\Iotte  performed  podalic  version  in  placenta  previa  and  eclampsia  as  well 
as  in  contracted  pelves.  He  laid  great  emphasis  upon  the  advisability  of 
abiding  the  time  when  moulding  of  the  fetal  head  would  permit  the  passage  of 
the  head  through  a  contracted  birth  canal.  Only  in  extreme  cases  did  he  admit 
of  failure  when  sufficient  time  was  given  to  accomplish  the  moulding  of  the 
fetal  head. 

Just  what  virtue  La  Alotte  found  in  vinegar  applied  to  the  abdomen  in  uterine 
hemorrhage  is  not  clear.  While  he  never  performed  a  cesarean  section  he  recog- 
nized the  justifiability  of  resorting  to  the  hazardous  procedure  under  exceptional 
circumstances.  It  is  remarkable  that  such  an  exponent  of  conservation  should 
endorse  the  procedure  at  a  time  when  cesarean  operations  were  attended  by 
such  an  appalling  maternal  mortality.  In  his  time  the  maternal  mortality  fol- 
lowing cesarean  section  approached  one  hundred  per  cent  and  was  decried  by 
nearly  all  authorities  to  the  time  when  antiseptics  and  anesthetics  were  employed 
in  obstetric  practice. 

Of  La  Motte's  treatise  Parvin  said,  "It  is  one  of  the  professional  treasures  the 
well-educated  physician  will  not  neglect.  The  work,  Traite  des  Accouchemens, 
is  a  monument  to  the  industry,  the  knowledge  and  skill  of  a  practitioner  who  for 
more  than  half  a  century,  in  a  comparatively  obscure  part  of  the  country,  faith- 
fully toiled,  not  to  gain  riches  or  fame,  or  to  secure  a  place  in  hospital  or  college, 
but  for  the  glory  of  the  Creator  and  the  relief  of  man's  estate." 

La  Motte's  writings  were  not  confined  to  obstetrics.    Dr.  Tie.ssinger  writes 
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that  in  the  village  of  Thoirett  the  books  of  one  Dr.  Bichat  were  stored  in  an  attic 
of  an  innkeeper  When  found  they  were  covered  with  cobwebs  and  among  them 
was  a  treatise  on  surgery  by  La  Motte.  In  this  treatise,  found  as  late  as  1889, 
Ave  find  La  !Motte  was  well  abreast  of  the  times  in  the  field  of  general  surgery. 
Avoiding,  with  commendable  discretion,  the  brain  and  the  abdomen  he  per- 
formed the  usual  operations  then  in  vogue.  It  is  said  that  among  his  patients 
were  Countesses,  Marques  and  the  aristocracy. 

The  good  sense  of  the  author  is  revealed  in  the  following  quotation:  "When 
the  effect  of  a  remedy  which  reason  indicates  to  us  hasn't  all  the  success  which 
one  expects  that  is  not  a  reason  to  reject  it  absolutely,  especially  when  it  is  justi- 
fied by  other  experiences.  But  one  must  as  soon  as  possible  examine  the  causes 
which  prevented  its  success  for  nature  varies  so  much  in  its  different  operations 
that  very  often  what  is  good  for  one  patient  is  exactly  opposite  for  another 
although  both  appear  attacked  by  the  same  disease." 

HiR.\M  Xahum  Vixeberg.  In  presenting  the  above  biographical  sketch  of  a 
man  whose  genius  won  for  him  a  place  with  ^lauriceau,  ^'an  Deventer  and 
Justine  Siegemundin  of  the  seventeenth  century  as  a  founder  of  the  modern 
gynecological  science  I  am  reminded  that  it  was  given  to  Hiram  X.  Vineberg  the 
opix)rtunity  of  contributing  in  no  small  part  to  the  building  of  a  supei-structure 
upon  the  foundation  laid  by  the  past  masters. 

Hiram  X.  ^'ineberg  prepared  for  his  life's  work  the  hard  way.  Born  in  an 
unknown  village  near  Kovno,  Russia,  he  does  not  know  the  exact  date  of  his 
birth  (probably  December  20,  1857).  His  father  was  a  luml)er  merchant  in 
Russia,  his  mother  died  from  a  post  partum  hemorrhage  in  giving  birth  to  Hiram 
and  his  twin  sister.  The  father  married  soon  after  the  death  of  his  first  wife 
and  shortly  thereafter  he  left  his  family  to  seek  his  fortune  in  Canada.  A  year 
later  his  wife  and  three  children  joined  him  in  a  little  village  located  about  twenty 
miles  north  of  Cornwall,  Ontario.  There  Hiram  grew  to  his  fifteenth  year  when 
he  left  home  to  engage  in  a  small  mercantile  business  in  the  village  of  Forester's 
Falls,  Ontario.  When  eighteen  years  of  age  he  disposed  of  his  business  and  after 
a  six  months'  period  of  instruction  by  an  English  tutor,  he  matriculated  in  McGill 
Univei-sity  and  received  his  degree  of  Doctor  of  Medicine  at  the  end  of  the 
prescribed  four-year  coui-se.  In  the  third  year  of  his  medical  coui-se  he  was 
awarded  a  prize  for  scholarship  and  in  his  fourth  year  the  Holmes  Gold  Medal 
was  awarded  him  in  recognition  of  the  high  marks  he  obtained  in  written  and 
clinical  examinations. 

"I  began  practice  in  Montreal  in  Ai)ril,  1878,"  writes  Dr.  Vineberg,  ''and  was 
doing  very  well  for  a  beginner  but  my  health  was  not  very  good  and  the  future 
outlook  was  not  promising;  the  roving  spirit  seized  me  and  at  the  end  of  eighteen 
months,  I  left  Montreal."  Then  followed  six  yeai-s  in  which  he  circumnavigated 
the  globe.  First  to  Li\  erpool,  then  to  London  where  he  walked  the  wards  for 
three  months.  Receiving  an  apj^ointment  as  ship  doctor  he  went  by  Clipper 
to  Wellington,  Xew  Zealand,  then  to  Honolulu  by  steamer  and  for  a  year  he  was 
I)()ctor-in-Charge  of  three  sugar  plantations  on  the  Island  of  Oalui  and  medical 
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attendant  of  the  natives,  covering  a  district  of  about  thirty  miles.  Returning 
to  Montreal  he  located  in  general  practice  in  Portage  la  Prarie,  Ontario  where  he 
remained  for  three  years.  There  he  acquired  a  liking  for  gynecology  and  obstet- 
rics and  to  fulfill  his  ambition  to  specialize  he  quit  his  practice  and  spent  the 
following  year  in  the  clinics  of  Berlin,  Mcnna  and  Prague. 

Now  a  gynecologist  and  obstetrician  in  his  own  right  he  located  in  New  "York 
City,  January,  1886.  Of  necessity  he  did  general  practice  for  several  years 
while  getting  his  bearings  in  his  chosen  specialty.  First  an  assistant  to  Dr. 
James  B.  Hunter,  in  the  Polyclinic  Hospital,  and  later  as  assistant  to  Dr.  George 
M.  Edebohls,  in  the  Post-Graduate  Hospital,  he  came  into  his  own  in  1894: 
when  he  was  appointed  Chief  of  Staff  in  the  Out-Patient  Department  of  The 
Mount  Sinai  Hospital.  In  1910  he  was  advanced  to  A.ssociated  Attending 
G.vnecologist,  in  1916  to  full  Attending  of  The  Mount  Sinai  Hospital  and  re- 
mained in  this  position  until  1921  when  he  was  retired,  having  reached  the  "age 
limit."    He  was  then  placed  on  the  Consulting  Staff  for  life. 

Dr.  Vineberg  became  a  Fellow  of  the  American  Gynecological  Society  in  1897 
and  an  Honorary  Fellow  in  1929.  He  was  First  Vice  President  in  1925.  In  this 
time  he  contributed  thirteen  papers  to  the  Transactions  of  the  Society  and  forty- 
two  papers  to  various  other  Societies — an  almost  unprecedented  number.  He  was 
formerly  an  Instructor  in  the  New  York  Polyclinic  and  Post-Graduate  Hospitals, 
and  Gynecologist-In-Chief  in  the  Beth  Moses  Hospital.  In  1917,  he  was  Presi- 
dent of  the  New  York  Obstetrical  Society. 

Never  having  been  intimately  associated  with  Dr.  Vineberg  in  his  day-by-day 
activities,  I  asked  a  member  of  the  Attending  Staff  of  The  ^Nlount  Sinai  Hospital 
to  give  me  an  appraisement  of  Dr.  Vineberg  as  a  man  and  surgeon.  Here,  in 
substance,  is  his  replj*: 

''A  master  technician,  unexcelled  in  clinical  judgment.  Though  not  trained 
in  pathology,  he  had  acquired  a  familiarity  with  morbid  tissues  that  led  him  to 
judge  with  uncanny  certaint>'  their  nature  and  clinical  significance.  As  a  man 
he  po.ssessed  absolute  intellectual  integrity.  ^Mlile  at  times  brusque  in  his  state- 
ments, and  at  the  expense  of  diplomatic  finesse,  he  was  equally  free  in  self-criti- 
cism and  thus  gained  the  respect  and  admiration  of  his  colleagues.  His  candid 
admissions  of  his  own  limitations  were  a  constant  source  of  inspiration  to  the 
younger  members  of  the  Staff." 

Well  may  Dr.  Hiram  N.  Vineberg  say  with  Cato:  "The  greatest  comfort  of 
my  old  age  and  that  which  gives  me  the  highest  satisfaction  is  the  pleasing  re- 
membrance of  the  many  benefits  and  friendly  offices  I  have  done  to  others." 


DATES  AND  EVENTS  IN  THE  SCIENTIFIC  CAREER  OF 
DR.  HIRAM  N.  VINEBERG 


Entered  McGill  I'niversity  as  a  stuilent  in  the  Medical  Faculty   1874 

Received  M.D.,  CM.  degree,  McGill  University   1878 

Awarded  Holmes  Gold  Medal  by  Medical  Faculty  of  iNIcGill  University.  .  1878 

Post-graduate  student  in  Internal  Medicine.  London   1880 

Post-graduate  student  in  Gynecology  and  Obstetrics,  Berlin,  Danzig, 

Prague  and  Vienna   1885 

Appointed  to  Out-Patient  Internal  Female  Department,  The  Mount 

Sinai  Hospital   1890 

Chief,  Out-Patient  Gynecological  Department,  The  Mount  Sinai  Hospital.  1893 

Attending  Gynecologist,  Montefiore  Hospital   1894 

Founder  of  New  York  Graduate  Society,  McGill  University   1895 

Adjunct*  Gynecologist,  The  Mount  Sinai  Hospital   1900 

Pre.sident,  New  York  Graduate  Society,  McGill  University   1905 

Con.sulting  Gynecologi.st,  Montefiore  Hospital   1908 

Attending  Gynecologist,  The  Mount  Sinai  Ho.spital   1916 

President,  New  York  Obstetrical  Society   1917 

Chief  Gynecologist,  Beth  Moses  Hospital,  Brooklyn   1919 

Con.sulting  Gynecologist,  The  Mount  Sinai  Hospital   1921 

First  Vice-Pre.sident,  American  Gynecological  Society   1925 

Consulting  Gynecologist,  Beth  Mo.ses  Hospital.  Brooklyn   1929 


•The  title  of  "Adjunct  Attending"  was  equivalent  to  that  of  "Associate"  today.  In 
1911  the  title  of  ".\djunct  .\ttending"  became  "Associate  '  and  ".Assistant  .Adjunct  .At- 
tending" became  ".Adjunct." 


DR.  HIRAM  N.  VINEBERG 

RECEIVES 
THE  HOLMES  GOLD  MEDAL 

■ — yy-^-^^  

The  Holmes  Gold  Medal  is  awarded  by  the  Medical  Faculty  of  McGill  Uni- 
A-ersity  to  the  graduate  who  achieves  the  highest  marks  both  in  the  primary 
examination  at  the  end  of  three  years  and  the  final  examination  at  the  end  of 
four  years.  Dr.  Hiram  X.  Mneberg  received  the  Medal  on  IMarch  28,  1878, 
having  earned  the  highest  marks  that  had  been  previously  recorded  for  many 
years. 

There  is  an  interesting  incident  associated  with  the  event.  The  written 
examinations  at  the  end  of  both  terms  occurred  on  Saturdays.  Dr.  Vineberg, 
who  was  then  a  scrupulous  observer  of  the  Jewish  faith,  found  himself  in  an 
awkward  dilemma.  He  went  to  the  Principal,  Sir  William  Dawson,  and  ex- 
plained to  him  the  situation.  It  so  happened  that  Sir  William  was  a  ireligious 
man  himself,  and  respected  Dr.  \'ineberg's  scruples.  He  said  he  would  grant  a 
special  written  examination  on  the  following  Monday,  but  it  would  need  to  be 
more  difficult  than  the  previous  one  on  Saturday,  so  as  not  to  create  any  dis- 
satisfaction among  the  rest  of  the  class.  Furthermore,  he  could  not  compete  for 
the  Primary  Prize.  However,  so  high  were  the  marks  Dr.  Vineberg  attained, 
that  he  was  awarded  the  prize.  Thereafter  the  written  examinations  took 
place  on  Monday  instead  of  Saturday. 


ADDRESS  AT  THE  PRESENTATION  OF  A  SILVER  CUP  TO  DR. 
HIRAM  N.  VINEBERG,  ON  THE  OCCASION  OF  HIS  RETIREMENT 
AS  ATTENDING  GYNECOLOGIST  AT  THE  MOUNT  SINAI  HOSPI- 
TAL, :\IARCH  19,  1921,  BY 

SOLOMON  WIENER,  M.D. 

It  is  my  pleasant  duty,  acting  as  spokesman  for  your  former  House  Surgeons 
of  The  Mount  Sinai  Hospital,  to  address  a  few  words  to  you  upon  the  occasion 
of  your  retirement  from  active  duty  on  the  Attending  Staff  of  the  Hospital. 

We  realize  that  it  is  still  a  far  cry  from  writing  "finis  coronat  opus"  to  your 
career;  that  you  are  still  full  of  "pep,"  and  that  many  years  of  fruitful  activity 
lie  ahead  of  you.  \\'e  i-ejoice  in  that  fact.  Nevertheless  it  would  ill  become 
us  to  let  this  occasion  pass  without  a  few  words  expressive  of  our  esteem  and 
affection. 

Those  of  us  familiar  with  your  professional  career  are  filled  with  admiration 
at  the  succe.ss  you  have  achieved.  Coming  to  New  York  a  .stranger  to  its  pro- 
fessional life,  you  have  by  your  own  unaided  efforts  won  to  a  position  of  eminence 
which  few  of  us  can  hope  to  equal.  It  is  no  exaggeration  to  say  that  you  have 
achieved  a  national  reputation.  Any  word  of  yours  is  sure  of  close  and  respectful 
attention  in  any  gathering  of  the  elite  of  your  chosen  speciality.  In  this  city 
your  name  is  a  household  word  in  gynecology. 

One  of  the  many  charming  addresses  of  your  life-long  friend.  Sir  William 
Osier,  is  entitled  "The  Master  Word  in  Medicine."  That  master  word  he 
states  is  work.  It  has  indeed  been  your  master  word.  Your  untiring  zeal,  sir, 
your  unflagging  interest  in  your  work  has  been,  and  is,  an  inspiration  to  every- 
one of  us. 

A  few  weeks  ago,  upon  the  occasion  of  your  making  your  last  ward  rounds,  a 
large  number  of  your  former  house  surg(>()ns  gathered  to  accompany  you  and  do 
their  little  bit  to  show  you  honor.  In  the  few  words  of  appreciation  you  spoke 
at  that  time  you  expres.sed  some  surpri.se  and  your  gratification  that  so  many 
were  present  in  spite  of  the  fact  that,  as  you  said,  you  were  critical  in  your  work, 
and  not  an  easy  man  to  assist.  Why,  sir,  of  whom  pray  were  you  ever  more 
critical  than  of  younself  and  of  your  own  work?  This  is  one  of  your  many 
(lualities  which  we  have  learned  to  love,  which  has  won  for  you  oui-  lespect,  and 
our  gratitude  for  the  les.son  it  has  taught. 

Over  the  entrance  to  the  operating  room  of  one  of  the  large  European  gyne- 
cological clinics  is  inscribed  this  motto:  "Qui  bene  diagnoscit,  bene  curat."  This 
is  the  keynote  of  your  success,  this  is  the  most  \  alual)le  lesson  you  have  taught 
us,  and  for  it  we  are  profoundly  grateful. 

As  a  slight  material  token  of  our  sentiments,  we  ask  you,  sir,  to  accept  this 
cup.  The  law  of  the  land  may  make  it  difficult  for  you  to  fill  it  with  what  were 
considered  the  proper  ingredients  in  the  good  old  days  gone  by,  but  we  hand  it 
to  you  full  to  the  brim  with  the  richest  elements  of  the  wine  of  life — with  honor, 
esteem,  gratitude,  and  affection. 
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DR.  HIRAM  N.  VINEBERG— HIS  CONTRIBUTIONS  TO  THE 
SCIENCE  AND  ART  OF  SURGERY 


1891    The  Treatment  of  Retro-Displacement  of  the  Uterus  with  Adhesion,  by  Brant's 

Method.    Medical  Record,  July  11. 
1891    Brandt's  System  in  Gynaecology.    New  York  Medical  Journal,  Januarj'  24. 

1893  Two  Years'  Exporionco  with  Pelvic  Massage  in  Gynecological  Affections.  Gaillard's 
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CLINICAL  DATA  OX  CHORIO-EPITHELIOMA  WITH  EXD-RESULTS 
OF  OPERATIVE  TREATMENT' 


HIRAM  N.  VINEBERG,  M.D.,  F.A.C.S. 

[S'ew  York] 

There  probably  is  no  more  interesting  topic  in  the  whole  domain  of  gynecology 
than  that  of  chorio-epithelioma.  An  entirely  physiological  process,  by  slightly 
over-stepping  its  bounds,  becomes,  at  once,  a  highly  malignant  condition  with 
rapid  and  extensive  metastases.  Although  it  is  generally  associated  with  gesta- 
tion, it  may,  nevertheless,  occur  in  individuals  in  whom  pregnancy  can  positively 
be  excluded,  as,  for  example,  in  a  very  young  female,  or  in  a  male.  Its  develop- 
ment, under  these  conditions,  forms  a  most  interesting  chapter  in  pathology. 
Another  curious  feature  is  its  occasional  (l('\  <'l()i)nieut,  originally  in  areas  more  or 
less  remote  from  the  site  of  the  ovular  imi)lantation,  while  this  remains  free  from 
the  process.  These  and  several  other  points  in  the  pathology  of  the  condition 
form  a  very  tempting  topic,  but  as  they  ha\  e  already  been  so  fully  discussed  in 
the  literature  by  distinguished  and  capable  pathologists,  the  writer  felt  it  would 
be  more  within  his  powers  to  take  up  the  clinical  side,  which,  imtil  now,  has  been 
very  much  neglected.  His  contribution  upon  this  aspect  of  the  subject  is  based 
upon  nine  personal  cases  and  upon  a  close  and  rather  extensive  study  of  the 
literature.  It  is  generally  agreed  that  there  are  two  varieties  of  chorio-epithe- 
lioma, the  one  highly  malignant,  the  other  semi-benign.  The  chief  interest  to  us 
as  clinicians  is:  Are  there  any  means  of  distinguishing  the  one  from  the  other? 
Marchand,  who  undoubtedly  is  the  greatest  authoi  ity  upon  the  subject,  and  who, 
as  we  all  know,  has  done  .so  much  to  establish  its  pathology,  frankly  confesses  he 
has  failed  to  recognize  any  histological  differences  between  tlic  two  xaiict ics.  A 
few  i^athologists,  however,  notably  V.  \^elits,  llobeil  Meyer  and  Ewing,  have 
attempted  to  point  out  features  of  differentiation,  but  tlieir  ob.servations  have 
not  been  confirmed  l)y  othei-s.  Several  eminent  pathologists,  whom  the  writer 
has  personally  interviewed,  emphaticall.y  stated  they  were  unable  to  recognize 
any  histological  differences.  The  consensus  of  opinion,  therefore,  at  present  is 
that  there  are  no  definite  histological  featiues  cliaiacterizing  the  one  \  ariety  from 
the  other. 

FREQUKXCY 

The  number  of  cases  recorded  in  the  literature  has  been  variously  stated.  For 
instance,  P^ry,  in  1910,  stated  there  were  700  cases  on  record.  He  has  been  fre- 
quently quoted.  The  figures  are  entirely  too  high.  Pollosson  and  Violet,  in 
1913,  made  a  very  careful  collection  of  the  recorded  cases  and  they  accept  Bri- 
((uel's  collection,  in  1903,  of  217  cases    From  that  date  until  1913,  they  collected 

>  Read  before  the  .American  Clyiiecological  Society.  Philadeljjhia,  May  17,  1918. 
Reprinted  by  cotirtesy  of  Surgery,  ( "lyiiccology  and  Obstetrics.    ( 'opyriuld ,  H)19,  by 
The  Surgical  Publishing  Co.  of  (Chicago. 
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238  more  cases,  making  in  all  455  oases.  From  1913  up  to  the  end  of  1917,  the 
writer  has  foimd  recorded  in  the  literature  09  cases  which  with  his  series  of  9 
cases  make  a  total  of  78  cases  Of  course,  it  must  be  borne  in  mind  that  during 
this  period  the  literature  coming  to  us  from  Germany  and  Austria  has  been 
very  scant 

ETIOLOGY 

With  very  few  exceptions,  pregnancy  has  preceded  the  development  of  the 
growth;  it  is,  therefore,  essentially  a  disease  of  fertile  women.  But,  as  Teacher 
states,  whether  race,  climate,  or  social  conditions  exert  any  influence  upon  its  oc- 
currence, we  do  not,  at  present,  know.  The  ages  at  which  it  has  occurred  have 
varied  from  17  to  55  years.  In  the  series  of  189  cases  tabulated  by  Teacher  in 
1903,  the  average  age  was  33  years,  57  per  cent  of  the  total  number  occvu  red  be- 
tween the  ages  of  20  and  40  years,  but  there  were  G  ca.ses  below  20  and  9  cases  over 
50  years. 

In  the  writer's  series  of  78  cases,  4  w^ere  under  20  years;  13  were  between  20 
and  25;  21  were  over  40  years,  of  these  8  were  50  and  over. 

The  number  of  cases  below  20  years  and  over  50  years  is  of  great  interest,  and 
undoubtedly  has  some  bearing  upon  the  fact  that  hydatid  mole  which  is  the  most 
frequent  cause  of  the  growth,  is  more  often  met  with  at  the  extremes  of  fertile 
life.  Another  factor  of  interest  is  that  the  frequency  of  the  disease  runs  parallel 
with  the  degree  of  fertility. 

In  156  cases  of  Teacher's  series,  in  which  the  necessary  data  were  available,  5 
per  cent  occurred  in  connection  with  the  first  pregnancy,  15  per  cent  with  the 
second  pregnancy,  28  per  cent  with  the  second  or  third  pregnancies.  On  the 
other  hand,  Briquel's  158  cases  in  his  series  of  181,  give  a  much  higher  percentage 
with  the  second  and  third  pregnancies:  33,  or  21  per  cent,  with  the  second  preg- 
nancies; 31  or  20  per  cent,  with  the  third  pregnancies ;  and  74,  or  47  per  cent,  with 
the  fourth  or  more  pregnancies. 

It  is  interesting  to  note  the  period  elapsing  between  the  last  pregnancy  and  the 
development  of  the  disease;  in  other  words,  the  period  of  latency.  This  very 
often  is  not  easily  defined,  as  it  usually  has  to  be  based  upon  the  occurrence  of  the 
first  symptom,  which  is  generally  hemorrhage,  or  upon  the  appearance  of  a  char- 
acteristic tumor  in  the  vagina  or  vulva. 

The  period  of  latency,  in  the  cases  recorded  has  varied  from  a  few  weeks  to 
several  years;  the  longest  period  stated  is  21  years. 

^lany  writers  doubt  the  accui  acy  of  the  long  period  of  latency  stated  in  several 
cases.  They  assume  that  a  miscarriage  of  an  early  gestation  had  been  over- 
looked. Be  that  as  it  may,  theie  are  some  cases  with  incontrovertible  evidence 
that  several  years  elapsed  l)etw('en  the  last  possible  gestation  and  the  develop- 
ment of  the  growth.  Such  a  case  is  reported  by  Kroesing  (I).  The  patient  was 
52  years  of  age;  5^  years  before,  tlie  uterus  had  been  emptied  of  a  hydatid  mole; 
2j  years  later,  both  ovaries  were  removed.  At  this  time  the  utems  looked  per- 
fectly normal.  Following  the  operation  there  was  a  complete  cessation  of  the 
menses,  Zj  years  later,  and  5^  years  after  the  hydatid  molar  lu  egnancy,  the  uterus 
was  removed  for  metrorrhagia  and  was  found  to  be  the  seat  of  chorio-epithelioma. 
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Bearing  upon  this  point,  Emil  Rios,  of  Chicago  (2)  has  made  a  most  interesting 
and  unique  observation.  In  a  uterus  containing  several  fibroids  that  he  removed 
from  a  woman  who  had  not  been  pregnant  for  18  years,  he  noticed  a  long  thread- 
like formation  hanging  from  the  left  uterine  horn.  This,  on  microsco{)ic  exam- 
ination, proved  to  be  a  vein  containing  degenerated  chorionic  villi.  Xo  chorionic 
epithelia  were  found  on  these  villi,  which,  according  to  Dr.  Ries,  would  account 
for  the  non-development  of  chorio-epithelioma  in  that  instance.  The  finding 
demonstrated  lieyond  a  question,  the  long  period  (in  this  instance  18  years), 
during  which  chorionic  villi  may  remain  latent  in  the  system. 

There  cannot  be  much  doulit  that  in  many  of  the  cases  reported  with  a  latent 
period  of  a  few  weeks,  the  growth  had  already  existed  before  the  termination  of 
the  pregnancy.  In  our  Case  8,  the  growth  was  detected  with  the  exploring  finger, 
after  manually  emptying  the  uterus  of  a  hydatid  mole.  Similar  cases  are  re- 
ported by  Eden  (3)  Kelly  and  Workman  (4).  In  Pick's  (5)  famous  case,  the 
growth  in  the  vagina  developed  during  the  presence  of  a  hydatid  mole  in  the 
uterus  (fourth  month  of  gestation).  Wallart  reported  a  metastatic  growth  in  the 
eighth  month  of  pregnancy.  \on  Rosthorn,  Poten  and  Wasmer,  each  observed 
a  metastatic  growth  in  the  vagina  before  the  expulsion  of  a  hydatid  mole.  The 
case  reported  by  Jellinghaus  ((5)  evidently  belonged  to  this  class.  •  The  patient 
was  curetted  for  a  hydatid  mole.  She  continued  to  bleed,  was  again  curetted 
and  then  subjected  to  a  hysterectomy,  five  weeks  after  the  first  curretage.  A 
growth  was  found  in  the  uterus.  Jellinghaus,  in  the  writer's  opinion,  evidently 
failed  to  recognize  the  significance  of  the  course  of  events  in  his  case,  otherwise  he 
would  not  make  the  recommendation  that  every  case  of  hydatid  mole  should  be 
subjected  to  a  second  curettage,  three  weeks  after  the  first,  to  ascertain  whether 
any  cystic  villi  are  present,  and  if  found,  hysterectomy  should  be  done. 

But  the  treatment  of  hydatid  mole,  in  reference  to  chorio-epithelioma,  will 
receive  attention  later  on.  Bovee  (7)  reports  an  interesting  case  in  this  connec- 
tion. In  a  fibroid  tumor  of  the  uterus,  complicated  w'ith  pregnancy,  which  he  re- 
moved, a  chorio-epithelioma  tons  growth  was  accidentallj^  found  in  the  wall  of  the 
uterus. 

A  most  important  consideration  is  the  nature  of  the  pregnancy  preceding  the 
disease.  In  Teacher's  series  of  188  cases,  73  cases,  or  35  per  cent,  followed 
hydatid  mole;  59  cases,  or  31  per  cent, followed  abortion;  49  cases,  or  28  per  cent, 
followed  labor  at  or  about  term;  7  cases,  or  4  per  cent,  followed  extra-uterine 
gestation. 

In  PoUo.sson  and  Violet's  series  of  455  cases,  including  Briquel's  .series  of  217 
cases,  203  cases,  or  45  per  cent,  followed  hydatid  mole;  135  cases,  or  30  per  cent, 
followed  abortion;  99  cases,  or  21  per  cent,  followed  labor  at  term;  12  cases,  or  2.5 
per  cent,  followed  extra -uterine  gestation;  (>  were  doubtful. 

In  Hitschmann  and  Cristofoletti's  series  of  240  cases,  UG  cases,  or  48  per  cent, 
followed  hydatid  mole;  73  cases,  or  30  per  cent,  followed  abortion;  51  cases,  or  21 
per  cent,  followed  normal  labor. 

They  also  give  statistics  of  200  cases  of  hydatidform  mole,  of  which  15  or  7.5 
per  cent  were  followed  by  chorio-ei)ithelioma.    Teacher  is  of  the  o])inion  that  this 
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figure  is  too  high ;  as  five  of  the  cases  were  recorded  by  Kromer,  and  as  they  all 
recovered  after  operation,  he  is  inclined  to  question  the  validity  of  the  diagnosis  of 
malignancy.  Omitting  these  cases  of  Kromer,  the  percentage  is  5,  which  Teacher 
thinks  is  still  too  high. 

Symptomatology 

The  most  characteristic  and  prominent  symptom  is  uterine  hemorrhage 
This,  as  a  rule,  is  very  profuse  and  may  even  be  alarming,  as  occurred  in  one  of 
my  cases  (Case  1).  The  second  hemorrhage  was  so  great  that  the  patient  be- 
came markedly  exsanguinated  in  a  few  minutes,  and  it  appeared  to  me,  she 
would  have  bled  to  death,  if  I  had  not  at  once  packed  the  uterus  and  vagina 
tightly  with  gauze. 

However,  in  many  instances,  the  bleeding  may  be  only  of  moderate  amount, 
but  protracted,  simulating  that  which  accompanies  ordinary  placental  or  de- 
cidual residue.  As  a  rule,  the  patient  is  subjected  to  a  curettage,  but  it  is  found 
that  the  bleeding  soon  recurs  This  of  itself  should  excite  suspicion.  But  it  is 
not  uncommon  to  read  in  the  literature  of  cases  that  had  been  subjected  to  as 
many  as  four  or  five  or  six  curettages,  before  the  condition  was  suspected.  The 
persistence  and,  at  times,  very  abundant  bleeding  soon  lead  to  marked  anemia, 
with  its  train  of  symptoms,  cachexia  becomes  manifest,  the  patient  feels  and 
looks  ill,  and  a  septic  condition  may  intervene.  The  latter  is  particularly  prone 
to  occur  when  several  curettages  have  been  done.  This  occurred  in  one  of  the 
writer's  cases  (Case  7),  the  only  fatal  one  in  the  series. 

In  growing  the  tumor  occasionally  perforates  the  uterus ;  then  there  may  be  a 
most  profuse  intraperitoneal  hemorrhage,  simulating  ruptured  tubal  pregnancy 
of  the  catacylsmic  type.  T.  Wilson  (8)  reports  a  case  of  this  kind  and  few  others 
are  found  in  the  literature.  In  very  rare  instances,  even  when  the  growth  is 
situated  at  the  placental  site,  bleeding  may  be  entirely  absent,  as  in  a  case  re- 
ported by  Lichtenstein  (9).  Even  amenorrhea  of  three  or  four  months  duration 
has  been  observed  in  a  few  cases  (Eden,  Cataruni,  and  others).  This  singular 
phenomenon  has  been  observed  only  in  cases  following  hydatid  mole.  Pollosson 
and  Violet  (10)  draw  attention  to  the  presence  of  colic-like  pains,  caused  by  the 
expulsion  of  blood  clots  or  of  debris  of  the  growth.  A  dull  pain  is  an  accompani- 
ment of  the  later  stages  of  the  disease,  when  the  broad  ligament  becomes  in- 
volved. Hemoptysis  is  an  important  symptom  and  may  manifest  itself  com- 
paratively early  in  rapidly  advancing  cases.  It  usually  indicates  the  presence 
of  pulmonary  metastases  (Teacher).  In  some  instances,  when  the  symptoms, 
referable  to  the  genital  tract,  were  not  distinct  or  absent,  a.  diagnosis  of  pul- 
monary phthisis  was  made. 

In  many  cases,  an  earh'  evidence  of  the  disease  is  the  appearance  of  charac- 
teristic tumors  in  the  vaginal  walls,  most  frequently  in  the  anterior  wall,  near 
the  urethral  meatus.  These  maj'  vary  in  size  from  that  of  an  almond  to  that 
of  a  hen's  egg.  When  they  attain  the  latter  size  they  are  usually  single.  They 
possess  a  deep  blui.sh  color  and  appear  very  vascular.  In  other  instances,  several 
small  papules  will  appear  in  the  vaginal  walls,  preferably  on  the  posterior  wall, 
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corresponding  in  size  to  that  of  a  split  pea.  They  have  the  characteristic  bhiish 
appearance  and  seem  as  if  they  were  situated  beneath  the  vaginal  mucosa.  The 
uterus  is  usually  found  enlarged,  the  degree  of  enlargement  varying  from  that 
corresponding  to  the  gra\  id  organ  at  six  weeks,  to  that  at  tweh-e  weeks.  The 
cervical  canal  may  be  patulous,  readily  admitting  the  index  finger,  thus  per- 
mitting an  exploration  of  the  cavity.  The  growth  th(>n  will  be  felt  as  a  hard 
nodule  of  variable  size,  with  a  distinct  excavation  in  the  center.  When  it  can 
positively  be  concluded  that  the  excavation  had  not  been  artificially  produced 
by  a  previous  curettage,  one  is  safe  in  making  the  diagnosis  of  chorio-epithelioma. 
In  one  of  the  writer's  cases  (Case  8)  he  was  able  to  reach  the  correct  diagnosis 
on  the  strength  of  this  finding,  even  in  the  face  of  a  negative  report  by  the 
pathologist,  from  an  examination  of  the  cui  c^tted  material.  But  not  infrequently 
the  uterus  may  not  be  apprcciablx-  enlarged,  the  growth  being  of  very  small 
dimensions,  as  has  been  recorded  in  several  cases  in  the  literature.  The  writer, 
in  his  series,  met  with  one  instance,  in  which  the  growth  was  no  larger  than  a 
cherry,  and  was  situated  beneath  the  peritoneal  covering,  near  the  left  cornu, 
the  uterus,  in  that  instance  naturally,  not  being  perceptibly  enlarged. 

In  some  of  the  cases  recorded  in  the  literatui-e,  there  was  an  entire  absence  of 
symptoms  refei-able  to  the  genital  tract,  the  first  manifestation  of  the  disease 
being  symjitoms  due  to  a  cerel)ral  or  spinal  tumor,  or  to  pulmonary  metastasis. 
A.  Straume  ( 1 1)  rei)()rt>  ;i  case  diagnosed  as  pulmonary  tuberculosis,  on  account 
of  hemoptysis,  dyspnea,  antl  pain  in  the  chest  There  was  no  bleeding  from  the 
genitals,  neither  was  there  a  history  of  a  hydatid  mole,  abortion,  or  labor  at  term. 

A.  Kedrierski  (12)  reports  a  case  in  which  para])legia  dev(^loi)(>d  eight  months 
after  last  delivery  at  term.  At  the  autopsy  a  chorio-c^pithclidinatous  growth  was 
found  in  the  spinal  cord,  at  the  level  of  the  fourth  lumbar  vertebra.  Similar 
gi'owths  were  found  in  the  lungs,  liver,  and  both  ovaries.  The  uterus  and 
vagina  were  entirely  free  of  growths. 

CHOHIO-EPITHELIOMA  I\  CONXECTIOX  WITH  ECTOPIC  PREGNANCY 

There  are  13  cases  recorded  in  the  literature  of  ch()ri()-(>i)ithelioma  in  the  tube. 
The  resulting  mass  has  varied  in  size  from  that  of  a  hen's  egg  to  that  of  an  adult 
head.  The  tumor  is  very  friable  and  exceedingly  hemoi  rhagic.  The  histological 
features  are  the  same  as  those  of  chorio-epithelioma  of  the  uterus.  Metastases 
are  very  frequent.  Chorio-ei^ithelioma  of  the  tube  has  always  been  a  discovery 
at  operation,  or  on  autoij.sy.  It  seems  to  have  a  more  rapid  course  and  a  more 
rai)id  extension  than  choiio-epithelioma  of  the  uterus. 

ECTOl'IC  GROWTHS 

While  the  usual  site  of  chorio-epithelioma  is  in  the  body  of  the  uterus,  the 
growth  has  developed  primarily  in  other  situations.  Sternberg  (13)  reported  a 
case  in  which  the  growth  involvetl  the  vaginal  portion  of  the  cervix,  the  re- 
mainder of  the  uterus  being  free  of  any  growth.  The  endometrium  showed  a 
decidual  reaction.  The  last  pregnancy  ending  in  an  abortion,  occurred  7  years 
before. 
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METASTASES 

]\Iotastases  in  choiio-cpithelioma  are  of  very  frequent  occurrence.  They  ap- 
pear at  a  varying  period  and  sometimes  occur  at  a  very  early  stage.  In  the  case 
of  Poten  and  Vassmer,  two  vaginal  tumors  were  excised  five  days  before  the 
presence  of  a  chorio-epithelioma  was  detected  in  the  uterus.  Metastases  have 
been  observed  in  nearly  all  the  organs.  In  these  cases  the  metastases  take  place 
through  the  blood-current.  ^Nlost  commonly  a  fragment  of  the  neoplasm  enters 
the  blood  current,  passing  through  the  heart,  and  arrives  in  the  lungs  where  it 
is  disseminated  to  all  the  organs.  But  in  the  case  of  the  organs  in  the  genital 
sphere  the  metastases  reach  them  through  the  venous  anastomosis  of  the  pelvic 
organs. 

Robert  Proust  and  Xa\-ier  Bendei-  in  their  very  excellent  paper  on  chorio- 
epithelioma  have  presented  a  very  full  description  of  metastases,  to  which  I  am 
indebted  for  many  of  the  following  data. 

^Metastases  in  the  hmgs  are  most  frequent  and  their  number  and  size  vary 
very  much.  Occasionally  only  one  tumor  is  found  which  may  acquire  very  large 
dimensions,  or  more  frequently  nvuiierous  small  nodules  are  found  scattered  over 
the  entire  lung.  The  most  faxorable  sites  are  the  apices  and  the  bases.  The 
middle  lobes  are  less  freciuontly  iiivoh'ed.  These  metastases  may  develop 
insidiously  and  give  no  evidence  of  their  presence  until  found  at  autopsy.  This 
absence  of  clinical  evidence  is  dcinMulcnt  upon  the  site,  number,  and  volume  of 
the  secondary  growths. 

In  the  case  of  Lindfors  (14)  and  Morison  (15)  the  secondary  growths  developed 
to  a  relatively  enormous  size. 

Next  to  the  lungs,  the  vagina  and  vulva  are  the  most  frequent  sites  of  metasta- 
tic growths.  On  account  of  their  situation  they  are  the  most  easily  discerned. 
Occasionally  a  single  isolated  tumor  only  is  present,  but  more  frequently  there 
are  numerous  small  nodules  running  together  forming  almost  a  ring.  Their 
form  and  their  dimensions  are  most  variable  as  also  their  location.  They  may 
involve  the  entire  vaginal  canal  or  they  may  occur  only  at  the  vulvar  orifice  or 
in  the  folds  of  the  labia  majora.  They  usually  occur  in  the  form  of  small  nodular 
masses  underneath  the  mucosa  chai-acterized  by  their  brown  or  violet  discolora- 
tion. They  have  been  justly  compared  to  thrombosed  A'arices  which  they  re- 
semble so  closely  as  to  be  frequently  mistaken  for  them.  The  consistency  is 
tense  and  elastic,  almost  fluctuating  at  times.  These  tumors  grow  very  rapidly, 
causing  necrosis  and  irregular  ulcerations.  Occasionally  these  ulcerations  are 
clean  cut  and  well  defined.  The  vaginal  growths  when  they  undergo  ulcerations 
maj'  be  attended  with  profuse  and  obstinate  hemorrhages.  They  very  soon 
become  infected  and  give  rise  to  a  sanious  and  fetid  discharge.  The  period  of 
the  appearance  of  the  vaginal  metastases  varies  considerably.  Occasionally 
they  appear  in  the  later  stages  of  advanced  cachexia,  but  in  some  cases  they  occur 
remarkably  early  and  furnish  a  valuable  diagnostic  sign. 

Uterine  ligaments,  tubes,  ovaries.  The  broad  ligament  is  frequently  found 
infiltrated  by  nodular  masses  of  smaller  or  larger  size.  The  invasion  of  the 
tubes  and  ovaries  is  occasionally  characterized  by  small  discrete  growths  dis- 
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covered  only  on  histological  examination.  At  other  times  the  growths  may 
reach  a  considerable  size  readily  distinguished  by  their  reddish  brown  or  dark 
color  and  their  hemorrhagic  aspect  on  section. 

Liver.  Secondary  growths  in  the  liver  are  frequently  found  at  autop.sy.  Gen- 
erallj'  the  nodules  are  found  disseminated,  of  a  size  varying  from  that  of  a  pea  to 
a  small  nut.  In  a  case  reported  by  Hitschmann,  the  entire  liver  was  literally 
riddled  with  metastatic  nodules.  Paviot  observed  a  case  in  which  there  was  a 
tumor  4  centimeters  in  diameter  on  the  convex  surface  and  a  large  number  of 
other  growths  in  the  depth  of  the  liver.  These  metastatic  growths  generally  do 
not  give  rise  to  many  symptoms.  Krawer  and  Alacaggi  have  noted  an  increase 
in  the  volume  of  the  liver,  but  the  existence  of  a  secondary  tumor  the  size  of  a 
fetal  head  was  not  even  suspected  in  a  case  of  Schmorl's. 

Kidneys,  urinary  passages.  Nitzel,  Tibaldi  Gottschalk,  and  many  othei-s  have 
observed  secondary  growths  in  the  kidneys,  but  the  growths  usually  remained 
latent.  In  a  case  of  Davis  and  Harris,  a  tumor  in  the  left  kidney  6  centimeters 
in  diameter  did  not  give  rise  to  a  single  symptom.  The  exception  occurred  in 
a  case  of  Gottschalk  in  which  the  urine  contained  characteristic  plasmodial 
masses.  In  this  instance,  it  is  true,  the  tumor  attained  the  size  of  a  fetal  head. 
Secondary  growths  have  very  rarely  been  observed  in  the  ureter  (J.  Schmidt), 
in  the  bladder  (Jacubasch,  Krawer,  Perski,  ]\Iarchand),  and  in  the  ureteral  wall 
(Holzappel). 

^Metasta.ses  in  the  central  nervous  system  are  also  frequently  seen  to  occur 
most  often  at  the  level  of  the  left  hemisphere,  and  the  most  common  site  is  the 
occipital  lobe.  They  are  sometimes  found  as  a  single  nodule  varying  in  size 
from  a  lentil  seed  to  a  hen's  egg.  In  other  instances  they  occur  in  multiple 
nodules.  These  secondary  growths  do  not  usually  have  the  hemorrhagic  aspect 
of  visceral  metastases. 

In  addition  to  these  sites  metastases  have  been  occasionally  observed  in  the 
most  diverse  organs,  as  for  instance  in  the  stomach,  large  and  small  intestines, 
heart,  pericardium,  pancreas,  spleen,  thyroid,  suprarenal  capsules,  diaphragm, 
bone  and  .subcutaneous  cellulai'  tissues. 

DIAGNOSIS 

The  diagnosis  of  ch()rio-ei)ithelioma  is  often  beset  with  great  difficulties.  (3ne 
should  always  suspect  it  when  profuse  hemorrhage  follows  a  hydatid  mole  that 
has  been  thoroughly  removed.  To  be  certain  of  this,  one  must  emploj''  the 
procedure  advocated  by  the  writer,  some  years  ago;  that  is,  in  every  case  of 
hj^datid  molar  pregnancy,  to  perform  a  hysterotomy,  so  that  the  hand  may  be 
employed  to  remove  all  the  vesicles.  Another  inestimable  value  of  this  pro- 
cedure consists  in  enabling  the  operator  thoroughly  to  palpate  e\  ery  portion  of 
the  inner  wall  of  the  uterus  for  any  suspicious  nodule,  or  extra  thinning  of  the 
wall,  at  any  one  area.  In  this  manner  the  growth  may  often  be  detected  in  its 
very  earliest  stages,  as  was  done  by  the  writer  in  2  cases,  in  his  series,  and  by 
Eden  in  one  case.  For  there  can  be  no  question,  judging  from  a  close  scrutiny 
of  the  reported  cases,  that  chorio-ei)ithelioma  was  not  infrequently  present  while 
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tlie  hydatid  mole  was  still  in  the  uterus.  It  is  safe  to  place  in  this  category  most 
of  the  cases  of  hydatid  molar  pregnancy,  in  which  the  bleeding  persisted,  or 
recurred  shortly  after  the  uterus  was  emptied.  The  case  reported  by  Jellinghaus, 
already  referred  to,  in  the  writer's  opinion,  belongs  to  this  class.  If  this  assump- 
tion be  correct,  then  the  advice  given  by  Jellinghaus  and  others,  to  subject  every 
woman  who  has  had  a  hydatid  mole,  to  a  cm-ettage,  every  two  or  three  weeks, 
to  determine  whether  she  is  developing  a  chorio-epithelioma,  would  obviously 
be  unnecessary,  to  say  nothing  of  the  dangers  such  a  procedure  would  involve. 
H.  AVilliamson  (16)  makes  the  suggestion  that  the  Abderhalden  test  be  made, 
every  few  weeks,  in  every  woman  who  has  a  hydatid  mole,  so  as  to  determine  the 
earliest  development  of  chorio-epithelioma.  But  it  must  also  be  borne  in  mind 
that  in  a  few  cases,  a  period  of  amenorrhea  intervenes  between  the  removal  or 
expulsion  of  a  hydatid  mole,  and  the  first  symptoms  of  the  presence  of  a  growth. 
In  Eden's  case  a  period  of  two  months  and  in  Cataruni's  case  3  months  elapsed. 
No  explanation  has  been  offered  for  this  paradoxical  phenomenon.  In  Eden's 
case,  the  growth  was  evidently  present  at  the  time  of  the  hydatid  mole,  as  when 
he  emptied  the  uterus  he  detected  a  small  nodule  on  palpation  and  thought  it 
was  a  fibroid  nodule. 

When  the  growth  follows  shortly  after  labor  at  full  term,  the  cervical  canal  is 
usually  patulous.  Then  it  may  be  feasible  to  palpate  the  interior  of  the  uterus 
with  the  finger  or  fingers.  The  detection  of  an  elevated,  fairly  hard,  nodule  with 
an  excavation  in  the  center  is  almost  pathognomonic.  The  appearance  of  the 
characteristic  bluish  red  papules  on  the  vagina  or  in  the  vulva,  confirms  the 
diagnosis.  When  the  cervix  is  not  patulous,  other  means  have  to  be  employed, 
which  will  receive  attention  later. 

The  greatest  difficulties  are  encountered  when  the  gro\\i:h  follows  an  earlj' 
miscarriage,  for  in  these  instances  one  can  never  be  certain  that  the  persistant 
bleeding  may  not  be  due  to  placental  or  decidual  residue,  even  though  the  curet- 
tage may  have  been  done  by  an  expert.  In  such  a  contingency,  one  must  have 
recourse  to  a  microscopic  examination  which,  unfortunately,  even  by  the  expert, 
may  not  be  conclusive,  or  may  even  be  misleading.  Several  cases  are  recorded 
in  the  literature  in  which  the  microscopic  examination  by  a  pathologist  of  repute 
and  ability,  proved  to  be  inconclusive  or  erroneous.  The  writer  has  already 
referred  to  an  instance  of  his  own,  in  which  a  most  capable  pathologist  made  an 
error  in  diagnosis.  When  we  stop  to  consider  the  nature  of  the  condition,  we 
can  readily  understand  how  a  microscopic  examination  may  be  attended  with 
failure.  Unless  the  curette  scrapes  away  some  of  the  deeper  tissues,  the  patholo- 
gist has  no  means  of  determining  whether  he  is  dealing  with  a  new-growth  or  with 
normal  placental  tissue.  He  can  onlj^  determine  this,  if  the  microscoi)o  shows 
invasion  of  the  deeper  structures,  for  that  is  the  only  distinguishing  feature  be- 
tween normal  chorionic  tissue  and  chorio-epithelioma.  To  add  to  the  difficulties, 
a  curettage  done  so  as  to  bring  away  some  of  the  deeper  tissues  is  not  free  from 
danger.  It  is  prone  to  set  free  particles  of  the  growth,  which  may  gain  entrance 
into  the  venous  circulation  and  then  bring  about  rapid  and  extensive  metas- 
tases.   A  close  scrutiny  of  the  cases  in  the  literature  re\-eals  the  fact  that  the 
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most  rapidly  fatal  cases  were  those  that  were  subjected  to  se\'eral  curettages 
before  a  diagnosis  was  reached  and  a  hysterectomy  performed. 

Hitschmann  and  Cristofoletti  lay  great  stress  upon  the  dangers  attendant 
upon  a  curettage  in  chorio-epithelioma.  They  studied  300  cases  in  the  German 
literature,  and  made  a  comparison  between  the  cases  subjected  to  a  curettage 
and  those  that  were  not.  In  the  former,  they  found  that  mdastasc^s  were  very 
much  more  extensive  and  rapid  tlian  in  the  latter.  They  found,  also,  that  the 
fatal,  non-operative  cases,  had  fewer  metastases  than  those  subjected  to  hys- 
terectomy, which  terminated  in  death  at  an  (>arly  date.  Thus  demonstrating 
that  any  manipulations  of  tlie  affected  tissues  are  likely  to  cause  extensive 
metastases.  In  studying  the  reports  of  the  cases  in  the  literature,  one  cannot 
fail  to  observe  how  much  better  the  results  were,  when  the  radical  operation  had 
not  been  preceded  by  two  or  three  or  more  curettages,  as  obtained  in  many  of 
the  cases.  The  unusually  excellent  results  obtained  by  the  writer,  in  his  series, 
8  recoveries  in  9  cases,  cannot  well  be  explained  by  the  mere  assumption  that  the 
cases  were  all  of  the  semi-benign  variety.  That  would  be  a  fortuitous  occvn-- 
rence,  not  to  be  paralleled  by  a  series  of  a  similar  number  of  cases,  in  the  litera- 
ture. It  is  more  within  reason  to  attribute  them  to  the  circumstance  that  the 
diagnosis  was  made  at  an  early  stage  of  the  disease,  than  that  in  every  instance 
the  growth  was  of  the  non-malignant  type. 

The  only  fatality  in  the  series  occurred  in  the  case  that  was  subjected  to  two 
curettages,  the  pathological  report  of  the  first  being  misleading,  although  a 
tentative  diagnosis,  on  the  clinical  evidences,  had  ah-eady  been  made  by  the 
writer.  In  spite  of  all  these  considerations,  instances  will  arise  where  recourse 
will  have  to  be  taken  to  a  diagnostic  curettage.  The  clinical  evidence  may  not 
be  conclusive,  it  may  justify  only  a  suspicion,  and  one  would  under  these  condi- 
tions naturall>-  hesitate  to  remove  the  uterus  in  a  young  woman,  without  having 
incontrovertible  e\  iilence  of  the  presence  of  the  disease  But  if  any  aid  in  diag- 
nosis is  to  be  sought  from  the  material  obtained  by  a  curettage,  one  must  make 
sure  that  the  curette  has  brought  away  some  of  the  deeper  structures,  as  already 
has  been  stated.  Occasionally,  in  a  doubtful  case,  especially  in  a  young  woman, 
one  might  adopt  the  method  employed  by  the  writer  in  a  case  recently. 

The  patient,  aged  26  years,  had  had  a  miscarriage  of  twins,  at  about  the  third  month,  6 
weeks  before.  She  was  curetted  in  a  metropolitan  hospital  on  the  same  day.  She  continued 
bleeding,  at  times  quite  profusely.  The  uterus  was  but  slightly  enlarged,  she  was  now 
again  curetted,  the  pathologist  reported  that  the  tissues  were  suspicious  of  chorio- 
epithelioma,  but  he  could  not  be  certain  of  the  diagnosis  as  t  licrc  was  no  myometrium  in  the 
material.  The  l)leeding  recurred  in  a  few  days.  Not  wislilng  to  subject  the  patient  to 
another  curettage,  the  writer  did  a  vaginal  hysterotomy  and  also  anteverted  the  uterus 
through  an  anterior  vaginal  incision.  In  this  way  he  was  able  to  palpate  and  inspect  with 
the  naked  eye  both  the  inner  and  outer  walls  of  the  uterus.  No  growth  or  suspicious  area 
was  detected.  'I'he  wound,  in  the  uterus,  was  sutured,  the  organ  was  replaced  in  the  pelvic 
cavity  and  a  suture  applied  to  the  vaginal  wound.  'J'lic  pat  i<  iil  has  been  under  observation 
for  over  3  months;  she  has  been  perf(;ctly  well  and  nicnsti  uat ion  has  been  normal. 

The  growth  may  be  situated  entirely  in  the  uterine  wall  or  ]:)rojecting  toward 
the  peritoneal  surface,  and  has  no  connection  whatever  with  the  endometiiiun. 
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as  in  a  case  reported  by  H.  Meyer  (17)  and  another  by  Nagy  (18).  Hence  the 
necessity  of  exploring  both  surfaces  of  the  uterus. 

PROGNOSIS 

There  is  no  form  of  malignant  new-growth,  in  which  the  prognosis  varies  so 
widely  as  in  chorio-epithelioma  If  the  diagnosis  has  been  made  early,  and  the 
uterus  has  not  been  subjected  to  much  manipulation,  as  is  occasioned  by  several 
curettages,  the  prognosis  is  fairly  good  Different  from  other  malignant  growths 
the  outcome  may  be  good,  even  in  the  face  of  extensive  metastases.  Several 
cases  are  on  record,  in  which  there  were  evidences  of  metastases  in  the  vagina 
and  lungs,  and  the  patients  recov  ered  with  and  without  operation.  A  remarka- 
ble instance  of  this  kind  is  a  case  reported  by  J.  C.  Rockafellow  (19)  in  which, 
after  removal  of  the  uterus,  large  growths  recurred  in  the  labia,  at  intervals  of  a 
few  weeks.  As  soon  as  the  growths,  sometimes  the  size  of  a  kidney,  were  excised 
they  would  spring  up  again  like  mushrooms,  in  a  week  or  so.  On  the  fourth 
recurrence,  the  patient's  general  condition  was  so  poor  that  it  did  not  seem  worth 
while  to  make  any  further  attempts  at  removal.  To  the  surprise  of  every  one, 
in  a  few  weeks,  the  growths  spontaneously  began  to  .shrink  and  in  a  few  weeks 
more,  had  practically  disappeared,  leaving  a  mere  hard  ridge  at  their  site.  The 
patient  began  to  improve  and  in  a  short  time  regained  good  health  and  remained 
so  as  long  as  she  was  under  observation,  which  was  a  period  of  over  two  years. 

Von  Fleischman  (20),  Hormann  (21),  Hitschmann  and  Cristofoletti  (loc.  cit.), 
each  report  similar  cases.  In  Hitschmann  and  Cristofoletti 's  case,  the  operation 
was  given  up  on  account  of  the  extent  of  the  tumor,  which  involved  the  vagina 
and  bladder,  and  extended  far  and  wide,  in  the  pelvis.  The  patient  improved 
rapidly  after  the  operation,  and  a  month  later  there  were  no  signs  of  the  tumor 
of  the  uterus,  and  the  pelvic  structures  seemed  to  be  free.  The  patient  was  in 
perfect  health,  seven  years  later.  In  one  of  the  writer's  cases  (Case  4),  several 
small  bluish  papules  appeared  on  the  posterior  vaginal  wall,  after  the  hysterec- 
tomy. These  gradually  disappeared  spontaneously.  Neumann  (22),  Kelly 
and  Teacher  (23),  Marchand,  have  each  observed  spontaneous  disappearance 
of  vaginal  metastases  after  removal  of  the  uterus.  Risel  (24),  Eden  and  Lock- 
yer  (25),  reported  the  observation  of  healed  nodules  in  the  lungs,  among  those 
still  growing,  in  a  case  which  terminated  fatally.  Teacher,  himself,  publishes  a 
similar  observation. 

Regarding  operative  results,  the  -statistics  published  by  Teacher  (loc.  cit.  p. 
590)  exhibit  the  most  careful  study.  In  the  189  cases  collected,  radical  operation 
was  performed  100  times.  Of  the  group  not  operated  upon  all  ended  fatally 
except  the  case  of  von  Fleischman.  Of  the  100  cases  operated  upon,  63  were 
followed  by  immediate  recoveries,  and  37  by  death;  of  the  37  deaths,  12  occui'red 
within  a  few  days,  evidently  from  shock  and  loss  of  blood.  In  the  remaining  25 
there  was  no  marked  improvement,  or  interval  of  good  health  after  the  operation. 
"Out  of  the  G3  recoveries,  32  were  reported  well  six  months  or  more  after  the 
operation,  and  out  of  this  number  24  remained  well  for  more  than  a  year,  and  of 
these  again,  13  were  reported  well  more  than  two  years  after  the  operation. 
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Among  the  fatal  cases,  it  was  remarkable  that  in  5  only,  did  the  disease  recur 
after  a  longer  interval  than  six  months,  and  the  longest  interval  between  opera- 
tion and  death  was  one  year.  Death  after  a  longer  interval  has  since  been  re- 
ported." Teacher  goes  on  to  say:  "Still,  one  is  justified  in  the  conclusion  that, 
if  the  patient  survives  more  than  six  months  without  signs  of  recurrence,  the 
probability  of  i-ecovery  being  permanent  is  considerable;  after  one  year,  it  is  very 
great,  while  cases  in  which  two  years  have  elapsed  may  be  regarded  as  absolute 
recoveries." 

Teacher  draws  attention  to  the  striking  fact  that  42  of  the  cases,  with  a  per- 
centage of  recovery  of  78,  followed  hydatid  mole.  He  adds,  "Possibly  a  consiil- 
erable  number  of  these  should  not  ha^•e  been  described  as  chorio-epithelioma 
malignum." 

Briquel  reported  114  cases  with  72  operative  recoveries  and  42  deaths.  Of 
the  181  cases  collected  by  Pollosson  and  Violet,  there  were  126  operative  recov- 
eries and  17  deaths  from  operation.  The  difference  in  the  operative  recoveries, 
in  the  two  series,  could  well  be  explained  by  the  difference  in  the  periods  in  which 
they  were  performed,  the  one  period  extending  from  1885  to  1903,  the  other 
from  1903  to  1912. 

Briquel  analyzed  this  series,  in  reference  to  the  operative  results,  following 
the  different  kinds  of  pregnancy.  In  21  cases  following  labor  at  term,  there  were 
12  (57  per  cent)  recoveries,  in  34  cases  following  miscarriage,  there  were  20  (58.5 
per  cent)  recoveries,  in  54  cases  following  hydatid  mole,  there  were  37  (68.5  per 
cent)  recoveries,  in  3  cases  following  tulial  gestation  there  was  1  (33.3  per  cent) 
recovery. 

The  writer  is  inclined  to  agree  with  Pollos.son  and  ^' iolet,  that  the  better  results 
obtained  in  cases  following  hydatid  mole  are  probably  due  to  the  circumstances 
that  the  cases  are  watched  more  clo.sely,  and  the  diagnosis,  in  consequence,  is 
made  at  an  earlier  stage. 

Before  taking  up  the  treatment  of  chorio-epithelioma,  it  may  be  well  to  devote 
a  short  time  to  the  consideration  of  the  treatment  of  hydatid  mole  in  view  of  the 
close  connection  between  the  two  conditions.  This  close  relationship  between 
hydatitl  mole  and  chorio-epithelioma  was  first  established  by  Marchand  in  1895. 
The  frequency  with  which  hydatid  mole  is  followed  by  chorio-epithelioma  has 
been  variously  stated  hy  tlifterent  writers.  Bumm  in  his  textbook  placed  it  at 
15  per  cent.  Palmer  Findley  (26)  in  a  collection  of  210  cases  found  it  to  be  16 
per  cent.  On  the  other  hand,  in  20  cases  observed  at  the  Kiel  Klinik,  only  two 
were  followed  by  chorio-epithelioma.  Kehrer  (27)  followed  up  the  history  of 
50  cases  of  hydatid  mole  and  did  not  meet  with  a  single  instance  of  this  complica- 
tion. The  writer,  during  a  period  of  four  years  prior  to  1911,  had  observed  8 
cases  of  hydatid  mole,  3  of  these  were  attended  or  followed  by  chorio-epithelioma. 
Senarclens  (quoted  by  Pollosson  and  Violet)  was  enabled  in  the  Canton  of  Vaud 
to  observe  for  a  long  period  of  time,  42  out  of  49  cases;  35  or  72  per  cent  were 
definitely  cured  by  the  expulsion  or  removal  of  the  hydatid  mole,  7  or  14  per  cent 
underwent  immediate  cure,  but  the  remote  results  were  unknown.  Three  only, 
or  6  per  cent,  died  from  chorio-epithelioma.    It  is  obvious  that  statistics,  such 
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as  these,  furnish  a  more  reliable  basis  as  to  the  relationship  between  the  two 
conditions  than  do  those  coming  from  hospitals  or  operators.  But  granting 
even  that  the  higher  percentage  expresses  more  closely  the  actual  relationship, 
it  would  scarcely  warrant  the  attitude  of  some  authorities,  that  all  cases  of 
hydatid  mole  should,  at  once,  be  subjected  to  a  panhysterectomy.  When  a 
hydatid  mole  occurs  in  a  woman  over  40  years  of  age,  as  not  infrequently  is  the 
case,  it  may  be  the  safer  course  to  resort,  at  once,  to  hysterectomy,  rather  than 
wait  for  the  development  of  chorio-epithelioma.  But  it  occurs  almost  as  often 
in  young  women,  ranging  from  18  to  25  years,  in  whom  an  unnecessary  sacrifice 
of  the  generative  organs  would  be  most  reprehensible.  Hence,  in  women,  let 
us  .say,  under  40  years  of  age,  the  course  advocated  by  the  writer,  in  a  paper  (28) 
read  before  the  New  York  Obstetric  Society,  May,  1911,  ought  to  be  followed. 
This,  as  has  already  been  described  above,  consists  in  performing  a  vaginal  an- 
terior hysterotomy,  for  the  double  purpose  of  making  certain  of  removing  all 
vesicles,  and  of  making  a  thorough  exploration,  with  the  hand,  of  the  entire 
inner  walls  of  the  uterus.  The  woman  .should  then  be  carefully  ol)served  for  a 
long  period,  and  on  the  occurrence  of  profuse  bleeding,  a  diagnosis  of  chorio- 
epithelioma  would  be  justified. 

The  treatment  of  chorio-epithelioma,  once  the  diagnosis  has  been  made,  re- 
.'iolves  itself  into  an  immediate  panhysterectomy,  for,  as  we  have  already  shown, 
we  have  no  means  of  determining  whether  the  individual  case  be  a  highly  malig- 
nant one,  or  one  that  might  undergo  spontaneous  cure.  The  latter  contingency 
is  so  unusual  that  for  all  practical  purposes  it  must  be  left  out  of  consideration. 

"When  the  growth  is  discovered  while  emptying  the  uterus  of  a  hydatid  molar 
pregnancy,  the  natural  thing  to  do  would  be  to  complete  the  operation  through 
the  vaginal  route.  The  same  would  apply  when,  in  a  doubtful  case,  an  explora- 
tion of  the  inner  and  outer  walls  of  the  uterus  would  be  made  through  a  vaginal 
incision.  In  most  all  other  instances,  the  abdominal  route  probably  is  to  be 
preferred,  for  it  embraces  less  traumatism  and  consequently  less  danger  of  causing 
metastases. 

Hitschmann  and  Cristofoletti  lay  strong  emphasis  upon  the  selection  of  the 
abdominal  route  for  this  very  reason,  and  also  because  they  deem  it  advisable 
to  excise  the  deep  pelvic  veins,  as  is  done  in  puei  peral  thromhophlelntis.  They 
assert  that  the  peh'ic  veins  are  frequently  filled  with  extensions  from  the  growth. 
Hence,  the  necessity  of  this  excision.  Should  this  even  be  the  case,  it  is  doubtful 
whether  the  procedure  is  called  for,  inasmuch  as  these  venous  extensions  have  a 
tendency  to  disappear  spontaneou.sly  by  clotting  of  the  blood,  depriving  the 
tumor  ma.'^ses  of  their  source  of  nourishment.  "N'aginal  nodules,  if  present, 
should  be  excised  and,  if  they  occur  subsequently,  the  same  procedure  might  l^e 
necessary,  although  they  also  have  a  tendency  to  disappear  spontaneously. 
Different  from  carcinoma,  the  lymphatic  vessels  and  glands  are  seldom  involved, 
and  there  is  no  indication  for  doing  anything  so  radical  as  the  Wertheim  opera- 
tion. One  should  not  defer  doing  the  operation,  in  the  face  of  the  most  un- 
promising local  conditions,  for  extensive  infiltrations  are  usually  due  to  venous 
involvement  which,  as  we  have  seen,  has  a  tendency  to  disappear  spontaneously 
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after  removal  of  the  utenis.  Even  when  there  are  signs  of  metastases  in  the 
lungs,  hysterectomy  should  not  be  denied,  if  the  patient  be  in  a  condition  to  with- 
stand the  shock  of  the  operation,  for  there  are  several  cases  on  record,  in  which 
the  lung  symptoms  have  disappeared,  after  the  original  growth  had  been  re- 
moved. 

Radium  has  been  employed  in  a  few  instances  (29),  but  with  only  temporary 
benefit . 

Case  1  1.30).  Mrs.  E.  R.,  a  patient  of  Dr.  .\ltman,  was  seen  by  me  January  4,  1907.  She 
was  47  years  old,  married  26  years,  had  had  eight  children,  the  last  seven  years  ago;  one 
miscarriage  16  j-ears  ago.  She  enjoyed  good  health,  and  menstruation  had  been  normal 
until  the  present  illness.  Her  last  regular  mensturation  occurred  September  27,  1906. 
On  November  10,  when  she  was  17  days  overdue,  a  bloody  flow  occurred,  resembling  in 
amount  and  duration  her  usual  menses.  But  the  blood  did  not  cease  entirely.  She  con- 
tinued staining  and  12  days  before  I  saw  her  she  had  a  profuse  flow  lasting  one  day,  and 
passed  several  large  clots.  She  had  no  abdominal  pain  until  the  day  of  my  visit,  when  she 
referred  it  to  the  lower  part  of  the  abdomen  and  stated  that  it  was  moderately  severe. 
Three  weeks  before,  while  mounting  a  flight  of  stairs  she  felt  a  severe  fluttering  in  the 
cardiac  region,  and  suffered  from  shortness  of  breath.  She  has  suffered,  more  or  less,  from 
similar  symptoms  since  then  and  complained  of  great  weakness.  Swelling  of  the  feet  and 
legs  was  noted  about  this  time  and  the  swelling  has  kept  on  increasing  until  now.  She  had 
taken  to  bed  the  day  before  on  account  of  general  debility  and  the  unwieldy  size  of  the  feet 
and  legs.  She  was  extremely  anemic,  her  breathing  rapid  and  shallow,  pulse  rapid  and 
rather  bounding.  There  was  a  soft  blowing  murmur  accompanying  the  first  sound  and  the 
cardiac  impulse  was  diffuse;  cardiac  dullness  considerably  increased.  The  abdomen  was 
occupied  by  a  spherical  smooth  tumor,  reaching  to  the  upper  border  of  the  umbilicus.  On 
bimanual  examination,  the  cervix  was  found  soft  and  moderately  patulous  and  passed  into 
the  abdominal  tumor.  The  breast  nipples  were  surrounded  by  a  dark  areola  but  no  colos- 
trum was  found.  The  urine  contained  a  large  quantity  of  albumin  and  numerous  granular 
and  hyaline  casts.  The  diagnosis  was  made  of  a  probable  pregnancy  of  an  abnormal  type, 
or  a  fibroid  growth  undergoing  sarcomatous  degeneration.  The  advice  was  given  to  have 
the  patient  enter  Mount  Sinai  Hospital,  and  under  anesthesia  to  explore  the  uterine  cavity. 
This  was  done  on  January  9,  and  although  only  a  few  days  elapsed  since  I  had  examined  the 
patient,  the  uterine  tumor  had  markedly  increased  in  size,  so  that  now  it  reached  midway 
between  the  umbilicus  and  the  ensiform  cartilage.  .\s  soon  as  I  could  introduce  the  index 
finger  into  the  uterine  cavity,  after  dilating  the  cervix,  and  it  encountered  a  soft,  mushy 
material,  I  recognized  I  had  to  deal  with  a  hydatidform  degeneration  of  the  chorion.  I 
rapidly  emptied  the  uterus  of  its  contents,  making  certain  that  all  the  hydatid  material 
was  removed.  The  patient  made  a  surprisingly  good  recovery.  Her  cardiac  and  pul- 
monarj-  symptoms  disappeared  within  a  few  days.  The  albumin  in  the  urine  rapidly  dis- 
appeared and  the  casts  gradually  grew  less. 

There  was  a  slight  bloody  flow  for  four  or  five  days,  then  a  mucopurulent  flow  for  four  or 
five  days  longer,  and  after  that  there  was  no  discharge  of  any  kind.  The  patient  returned 
home  and  was  gradually  gaining  in  weight  and  improving  in  color,  when  on  February  1, 
she  was  suddenly  seized  with  a  profuse  uterine  hemorrhage.  I  advised  the  attending 
physician  to  pack  the  vagina  and  to  make  immediate  arrangements  for  the  patient  to  be 
readmitted  to  the  hospital .  I  saw  her  two  days  later.  She  was  considerably  exsanguinated. 
In  replacing  the  vaginal  gauze  there  was  a  very  severe  hemorrhage.  I  rapidly  stuffed  some 
gauze  into  the  uterine  cavity  and  repacked  the  vagina  tightly.  From  the  clinical  history 
and  on  finding  an  enlarged,  hard  uterus,  with  closed  cervix,  I  diagnosed  chorio-epithelioma 
malignum.  On  the  day  following,  February  4, 1  performed  an  abdominal  panhysterectomy, 
not  deeming  it  safe  to  wait  to  curette  and  submit  the  scrapings  to  a  microscopic  examination. 
She  made  an  uneventful  recovery  from  the  operation.    Patient  well  up  to  the  present. 


CHORIO-EPITHELIOMA 


25 


Pathological  report  by  Herbert  L.  Caller,  Assistant  Pathologist,  Mount  Sinai  Hospital. 
(Specimen  consists  of  uterus  and  adnexa.)  The  uterus  is  very  pale.  Length  of  body  2.5 
cent.imetei-s,  width  just  below  fundus  11  centimeters,  length  of  cervi.x  4  centimeters.  The 
organ  is  very  firm,  the  serosa  smooth.  There  is  a  slight  lateral  laceration  on  the  right  side 
of  the  posterior  lip  of  the  cervix.  The  walls  of  the  fundus  measure  3  centimeters  in  thick- 
ness at  the  widest  part.  The  muscular  tissue  is  intersected  by  numerous  bands  of  connec- 
tive tissue  that  coalesce  near  the  mucus  to  form  a  more  continuous  broad  band.  The  mucus 
lining  both  the  body  and  cervix  is  smooth,  except  at  the  internal  os  where  there  is  a  slight 
swelling  and  congestion,  and  at  the  point  of  entrance  of  the  Fallopian  tube.  At  the  latter 
site  there  is  a  bean-shaped  mass  1.5  centimeters  in  length,  projecting  into  the  lumen  of  the 
organ.  This  tumor  is  mottled  in  color,  red  and  white,  soft  and  friable.  The  underlying 
muscular  tissue  is  softer  than  that  of  the  remainder  of  the  uterus,  and  is  also  friable.  The 
hemorrhagic  areas  are,  however,  confined  to  the  tumor  itself,  and  are  not  found  in  the 
underlying  muscular  tissue.  The  right  ovary  is  normal  in  size.  The  left  ovary  contains 
two  large  cysts,  one  about  1.5,  the  other  about  2  centimeters  in  diameter.  Both  Fallopian 
tubes  are  negative. 

Microscopically,  the  tumor  consists  of  both  syncitial  masses  and  Langhans  cells.  The 
former  are  arranged  in  plaques  and  in  bands,  in  some  places  forming  a  fine  meshed  retic- 
ulum. The  spaces  thus  formed  are  frequently  filled  with  red  blood  corpuscles,  or  contain 
one  or  more  cells  of  the  syncitial  or  Langhans  type.  The  former  are  irregularly  shaped, 
deeply  staining,  the  outlines  of  the  cell  not  always  clearly  defined.  The  nuclei  are  also 
irregular,  and  stain  with  great  intensity.  Frequently  these  cells  contain  two,  three,  or 
four  nuclei.  The  Langhans  cells  stain  faintly,  and  have  a  sharply  defined  outline.  The 
nuclei  are  round  or  oval,  and  vesicular.  The  greater  part  of  the  tumor  is  composed  of  the 
above  syncitial  masses,  but  at  one  point  there  is  a  large  mass  of  Langhans  cells.  Large 
hemorrhages  are  scattered  throughout  the  tumor.  At  some  points  the  syncitial  cells  lie 
close  to  the  walls  of  blood-vessels  or  lymph  spaces,  an  occasional  cell  being  present  within 
the  lumen  itself.  The  tumor  infiltrates  the  musculature  of  the  uterus  for  about  one-third 
of  its  thickness.  Scattered  between  the  syncitial  masses  are  numerous  leucocytes,  while 
surrounding  the  entire  area  of  tumor  tissue  there  is  a  marked  round-celled  infiltration.  Be- 
tween the  tumor  and  the  lumen  of  the  uterus  there  is  a  thin  band  of  necrotic  tissue  enclosing 
leucocytes  and  the  remains  of  a  few  uterine  glands.  The  walls  of- the  blood-vessels  of  the 
uterus  have  undergone  hyaline  degeneration. 

Both  ovaries  show  a  number  of  corpora  lutea  in  which  the  lutein  cells  are  proliferated. 
These  bodies  are  small  with  the  exception  of  one  that  lies  in  the  midst  of  the  dense  tissue  of 
the  atrophic  ovary.  Here  there  is  very  marked  proliferation  of  the  lutein  cells,  many  of 
which  contain  large  granules  of  yellowish  pigment.  At  the  periphery  of  the  corpus  there 
are  rather  numerous  distended  blood-vessels  with  thin  walls.  There  are  no  evidences  of 
organization  present. 

Diagnosis  kindly  verified  by  Dr.  F.  S.  Mandelbaum,  Pathologist. 

Case  2  (31).  G.  H.  admitted  from  the  dispensary  service  into  Mount  Sinai  Hospital.  She 
was  47  years  of  age,  married  28  j-ears,  had  nine  children,  last  child  eight  years  ago,  two  mis- 
carriages, last  one  nine  years  ago.  Menses  had  always  been  regular  moderate  in  amount, 
lasting  from  three  to  five  days  and  not  attended  with  pain.  Seven  days  before  her  admission 
into  the  hospital  she  began  to  bleed.  She  was  then  two  weeks  overdue.  The  bleeding  per- 
sisted and  at  times  was  quite  profuse.  She  looked  rather  old  for  the  age  given  and  was 
moderately  anemic.  Her  general  condition,  otherwise,  was  good.  On  bimanual  exam- 
ination, the  uterus  was  found  reaching  to  within  two  fingerbreadths  of  the  umbilicus  and 
was  rather  hard  to  the  touch.  There  was  a  bluish  discoloration  of  the  vagina,  and  milk 
could  be  expressed  from  the  nipples.  Dr.  F.  Krug  confirmed  the  diagnosis  of  hydatid  mole, 
which  was  made  in  my  service  in  the  dispensary.  He  curetted  the  patient  himself,  removing 
a  large  quantity  of  hydatid  material.  The  patient  made  a  good  recovery  and  was  dis- 
charged March  3,  with  the  instruction  to  return  if  uterine  bleeding  recurred.  At  the  time 
of  her  discharge  the  uterus  was  nearly  normal  in  size.    On  March  28,  she  returned  to  the 
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hospital  with  the  statement  that  soon  after  she  left  the  hospital  the  bleeding  recurred,  and 
it  has  gradually  been  growing  more  profuse.  The  uterus  was  now  found  to  be  considerably 
enlarged,  corresponding  in  size  to  the  gravid  organ  at  about  the  sixth  week.  A  diagnosis 
of  chorio-epithelioma  was  made  and  on  March  30  the  uterus  removed  by  me,  per  vaginam. 

April  S.  The  patient  made  an  uneventful  recovery  and  is  sitting  up  out  of  bed.  She  was 
well  two  j-ears  later,  when  last  heard  from. 

Report  on  specimen  by  Dr.  F.S.Mandlebaum,  Pathologist  to  Mount  Sinai  Hospital.  The 
specimen  consists  of  uterus  and  adnexa.  The  uterus  is  enlarged,  11  \  O.o  x  5  centimeters. 
The  wall  measures  17-30  millimeters  in  thickne^j;.  (")icupyinf;  the  posterior  wall  and  ex- 
tending downward  from  the  fundus  for  a  distance  of  48  millimeters,  there  is  a  growth  which 
fills  up  and  slightly  distends  the  uterine  cavity.  On  either  side  the  growth  extends  to  the 
openings  of  the  Fallopian  tubes,  elevating  the  mucous  membrane  and  causing  it  to  slope 
downward  to  the  opening.  The  tumor  is  sessile.  Its  edges  are  overhanging,  except  at  the 
upper  half.  The  surface  of  the  tumor  is  irregular  and  ulcerated,  and  microscopic  section 
shows  it  to  be  chorio-epithelioma  malignum. 

Case  3.  Mrs.  C.  G.,  admitted  to  ]\lount  Sinai  Hospital,  May  1, 1912.  She  was  36  years 
old;  married  17  years;  Vl-para,  last  child  4j  years  ago;  no  miscarriages  except  this  present 
one;  menses  established  at  14  years,  four-weekly  tj'pe,  duration  2  days.  Her  last  menses 
occurred  14  weeks  ago.  Two  weeks  ago  uterine  bleeding  set  in  which  has  persisted  up  to 
the  present ;  uterus  the  size  of  the  gravid  organ  at  12  weeks. 

May  2.  Uterus  emptied  by  Dr.  F.  Krug.  The  cervix  was  patulous,  admitting  the  in- 
sertion of  the  index  finger  with  which  the  membranes  were  ruptured.  A  small  fetus  and 
placenta  was  secured  with  placental  forceps,  and  the  uterine  mucosa  thoroughly  curetted 
with  the  sharp  curette. 

May  14.  Discharged  from  the  hospital.  The  following  note  was  made  at  this  time: 
Uterus  moderately  enlarged  and  lying  in  retroversion. 

June  5.  The  patient  was  readmitted,  stating  that  for  2  weeks  she  felt  well  and  then 
began  to  bleed  very  profuselj-,  which  was  10  days  ago.  The  bleeding  has  persisted  until 
now.  The  patient  is  quite  anemic.  Local  findings  about  the  same  as  when  discharged  3 
weeks  ago.    The  uterine  bleeding  is  very  profuse,  necessitating  packing  of  the  vagina. 

In  view  of  the  history  and  the  certainty  that  none  of  the  ovular  ])roducts  were  left  behind 
by  Dr.  Krug,  a  diagnosis  of  chorio cpit lielioma  was  made. 

June  6.  Abdominal  panhyster(  i  tum>  w  as  performed  by  the  writer.  The  patient  made 
an  uneventful  recover}-.    A  year  lai'  i  w  a  -  in  fjood  health. 

Macroscopic  report,  June  6,  l'Jl_'.  I  hc  specimen  consists  of  the  uterus,  the  left  adnexa 
complete;  and  the  right  tube.  The  right  tube  in  its  distal  half  is  thickened  and  tortuous; 
its  abdominal  ostium  is  closed  by  adhesions.  The  left  tube  in  its  distal  half  is  also  thickened 
and  tortuous,  not  quite  so  much  so  as  that  of  the  other  side.  The  abdominal  ostium  is 
patent.  The  left  ovary  is  somewhat  enlarged,  studded  with  small  cysts  up  to  size  of  a  pea. 
The  uterus  is  slightly  enlarged.  In  the  left  cornu  is  a  small  lobulatcd,  firm  tumor  fi.xed 
to  the  uterine  wall  and  invading  it  for  a  short  distance.  The  mass  measures  2x4  centi- 
meters and  is  graj'ish  in  color.    The  rest  of  the  uterus  and  cervix  is  apparently  normal. 

Microscopic  diagnosis.  Chorio-epithelioma. 

Case  4.  Hydatid  mole.  Chorio-ei)itheli()ma.  Double  ovarian  cysts.  Hysterectomy. 
Postpartum  eclampsia.  Recovery. 

Mrs.  S.  C.  was  referred  to  me  by  her  physician.  Dr.  J.  S.  Diamond.  She  was  eighteen 
years  old,  married  fifteen  months.  Menses  at  fourteen  years,  four-weekly  type.  Duration 
three  to  four  days.    Amount  moderate,  not  with  any  pain. 

Six  months  after  marriage  went  two  weeks  overdue  and  then  began  to  bleed.  Was  sup- 
posed to  have  a  miscarriage  and  was  curetted.  Her  menses  were  regular  after  this  for  four 
monthsand  then  ceased  for  two  months,  when  she  began  to  bleed  irregularly ;  at  first  .scantily 
and  later  rather  profusely.  When  she  consulted  me  the  bleeding  had  been  going  on  for 
about  two  months. 

She  was  very  pale,  .sallow,  and  looked  very  ill.    The  uterus  reached  up  to  the  umbilicus 
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and  was  rather  tense.  The  cervix  was  closed.  Behind  the  uterus  \ay  two  irregularly 
shaped  cystic  masses  each  about  the  size  of  a  closed  fist.  The  urine  contained  a  large 
amount  of  albumin  and  numerous  hyaline  and  granular  casts.  There  was  no  edema.  The 
diagnosis  was  made  of  an  abnormal  pregnancy  with  double  ovarian  cysts. 

Operation,  November  22.  Finding,  on  attempting  to  empty  the  uterus,  that  it  contained 
a  hydatid  mole  and  as  both  ovaries  were  cystic,  I  decided  to  perform  a  panhystci cctoniy , 
which  I  did,  removing  tlie  ccrvi.x  also.  The  operation  offered  no  unusual  diliitult ics  and 
consumed  about  an  iiour.  The  patient  withstood  it  very  well.  .\t  5  o ClDck  the  next 
morning,  twelve  hours  after  the  operation,  the  patient  was  seized  with  a  severe  ccMu  ulsion, 
lasting  about  ten  minutes.  This  was  followed  by  coma  of  twenty  minutes.  From  this 
hour  until  11  a.  m.  she  had,  in  all,  seven  convulsions,  each  followed  by  coma  of  longer  or 
shorter  duration.  The  urine  was  very  scanty,  loaded  with  albumin  and  showed  very 
numerous  granular  and  hyaline  casts.  Temperature  had  risen  to  10-1°  and  pulse  180,  very 
small  and  soft. 

The  patient  was  subjected  to  the  usual  treatment  for  eclampsia;  in  addition,  phlebotomy 
was  done,  about  sixteen  ounces  of  blood  withdrawn,  and  colon  irrigations  with  saline  solu- 
tion were  given.  She  showed  signs  of  improvement  toward  the  evening  of  the  same  day 
when  the  temperature  fell  to  normal  although  the  pulse  still  remained  very  high  (140  to 
160).  From  this  on  improvement  was  steady  and  on  November  30,  eight  days  after  the 
operation,  the  urine  showed  merely  a  trace  of  albumin. 

The  removed  uterus  on  microscopic  examination  showed  ijuite  an  area  of  chorio-epi- 
thelioma  on  the  posterior  wall  near  the  fundus.  The  ovaries  were  cystic  throughout  and 
showed  little  or  no  stroma.  There  was  no  excess  of  lutein  cells.  December  12.  Patient 
discharged  from  the  hospital  as  cured. 

January  15,  1911.  She  was  again  referred  to  me  by  her  physician  on  account  of  bleeding 
from  the  vagina.  I  found  a  small  vascular  growth  in  the  center  of  the  vaginal  scar  and 
dotted  over  the  posterior  wall  of  the  vagina  were  small  flat  papules  about  the  size  of  a  split 
pea  and  of  a  bluish-red  color.  I  suspected  a  recurrence  and  had  her  readmitted  to  the 
hospital.  On  Januarj^  19,  I  excised  the  growth  with  the  Pacquelin  cautery  and  also  cau- 
terized the  papules  on  the  vaginal  wall.  The  removed  growth  showed  no  evidence  of 
chorio-epithelioma,  consisting  only  of  connective  tissue  with  blood  cells.  Patient  left  the 
hospital  January  25. 

May  8.  Patient  called  at  my  request.  She  was  in  good  health,  her  color  had  become 
good,  she  gained  in  weight.  There  had  been  no  recurrence  of  the  bleeding.  The  vaginal 
wound  was  healed  and  the  entire  vault  was  smooth  and  normal  in  appearance.  Two  years 
later  when  last  heard  from  was  well. 

Macroscopic  report,  November  22,  1910.  The  specimen  consists  of  uterus  measuring 
13  centimeters  from  internal  os  to  fundus.  The  wall  measures  2.5  centimeters  in  thickness. 
The  uterine  mucosa  is  covered  throughout  by  necrotic,  velvety  tissue  which  is  thrown  up 
in  places  into  markedly  rugous  and  almost  papillomatous  masses.  On  section,  sinuses  of 
uterus  are  markedly  enlarged,  the  cross  section  of  the  muscularis  having  a  fenestrated 
appearance.  Both  ovaries  are  enlarged  into  irregular  ovoid,  orange-sized,  completely 
cystic  masses  with  straw-colored,  mucin-like  contents,  some  of  them  containing  blood. 

Microscopic  diagnosis,  (a)  Chorio-epithelioma.  (b)  Polj'cystic  degeneration  of  both 
ovaries.    No  marked  proliferation  of  lutein  cells,    (c)  Hydatidiform  mole. 

Case  5.    Chorio-epithelioma.    Abdominal  panhysterectomy.  Recovery. 

Mrs.  C.  B.  was  admitted  to  Mount  Sinai  Hospital  on  March  17,  1911.  She  was  36  years 
old,  married  at  18  years,  7  children,  the  youngest  child  being  23  months  old.  Menses  at  14 
years  of  age,  irregular,  three  to  four-week  period  up  to  two  years  ago;  since  then,  monor- 
rhagia of  2  to  10  weeks  at  a  time.  The  last  regular  period  was  12  weeks  ago;  bleeding  since. 
For  past  2  years  she  has  had  slight  pain  in  the  lower  abdomen,  associated  with  backache 
and  slight  leucorrhea. 

Vaginal  examination  showed  the  uterus  to  be  uniformly  enlarged  to  size  of  10  weeks' 
pregnancy;  fairly  soft;  the  adnexa  normal;  and  the  presence  of  a  good-sized  rectocele  and 
cystocele. 
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March  21.  The  patient  had  a  rather  profuse  hemorrhage  from  the  uterus.  She  be- 
came pulseless  and  required  very  active  stimulation.  Hemoglobin  64  per  cent.  Pan- 
hjstcrectomy  by  Dr.  Krug. 

The  specimen  consists  of  a  fibroid  uterus  about  the  size  of  a  3  months'  pregnancy.  In  the 
cavity  there  was  a  shaggy  mass  attached  by  a  pedicle  to  the  fundus,  resembling  very  much 
a  piece  of  placenta,  which  might  be  a  necrotic  submucous  fibroid. 

April  17.    Patient  was  discharged  in  good  condition. 

Macroscopic  report,  March  21,  1911.  The  specimen  consists  of  the  uterus  which  is 
enlarged.  The  uterus  shows  marked  hypertrophy  of  the  wall  which  measures  3  centimeters. 
Near  the  fundus  on  the  anterior  wall  is  an  area,  covered  by  soft  granular  and  fungoid  tissue 
which  causes  a  thickening  of  from  1  to  4  millimeters  in  the  endometrium.  Besides  this 
is  tissue  which  appears  to  be  amnion  and  chorion. 

Microscopic  diagnosis.  Chorio-epithelioma. 

Ca.se  6.  A.  H.  was  admitted  to  the  Mount  Sinai  Hospital  on  June  12,  1911.  She  was  33 
jears  old,  married  12  years,  five  children,  last  child  21  months  ago,  doubtful  miscarriage 
3  months  ago.  Menses  at  14  years,  four-weekly  type,  duration  7  days.  Three  months 
before,  when  menses  were  due,  she  merely  stained.  A  month  later  stained  again.  At  the 
recurrence  of  the  next  menses,  she  flowed  very  profusely  and  suffered  with  pain  in  the  right 
iliac  region.  She  was  then  admitted  to  the  Lying-in  Hospital,  where  she  was  curetted  for 
a  miscarriage.  The  flow  persisted  after  the  curettage  and  so  did  the  pain.  On  admission 
the  patient  was  found  to  be  moderately  anemic.  The  uterus  was  about  of  normal  size  and 
the  adnexa  were  apparently  normal. 

In  view  of  the  history  of  the  case,  chorio-epithelioma  was  suspected.  Not  desiring  to 
subject  the  patient  to  another  curettage,  it  was  decided  to  explore  the  uterus  visually  by 
an  anterior  colpotomy,  and  if  necessary  by  an  anterior  hysterotomy. 

Operation,  June  15.  A  transverse  incision  was  made  in  the  anterior  vaginal  fornix; 
and  the  uterus  delivered  through  it.  In  the  right  cornu  was  seen  a  small  vascular  tumor 
the  size  of  a  filbert,  and  presenting  the  characteristic  bluish  discoloration  of  a  chorio- 
epitheliomatous  growth.  The  operation  was  completed  by  extirpating  the  uterus  and 
adnexa  through  the  vagina.  The  patient  made  a  rapid  recovery  and  was  discharged  on 
July  1.    She  was  under  observation  for  two  j'ears  and  remained  perfectlj'  well. 

Macroscopic  report,  Junelo, 1911.  The  specimen  consists  of  the  uterus  with  both  tubes 
and  ovaries.  The  uterus  measures  7.5  x  5  x  3  centimeters.  It  is  the  normal  muciparous 
shape.  The  cervix  shows  a  shallow  old  laceration  to  the  right.  The  wall  of  the  uterus  is 
1.5  to  2.2  centimeters  in  thickness.  A  papuliferous  mass  is  situated  at  the  fundus  in  the 
neighborhood  of  the  right  horn.  Its  base  is  1.7  centimeters  wide  and  2.2  centimeters  long 
(from  above  downward),  and  the  mass  projects  about  5  centimeters  beyond  the  surface  of 
the  mucosa.  The  tumor  is  fairly  firm  and  is  pinkish  brown  in  color.  Both  ovaries  are  of 
about  normal  size  and  cystic  (old  corpus  luteum  cysts).  Xo  recent  corjjus  luteum  of  any 
prominence  is  visible. 

Microscopic  diagnosis.  Chorio-epithelioma. 

Case  7.  Chorio-epithelioma.  Septicemia-streptococcemia.  Hysterectomy.  Death. 
Mrs.  L.  L.,  31  jears  of  age,  married  5  years,  had  2  children,  one  three  and  a  half  years  ago 
and  the  second  four  months  ago.  She  was  seen  in  consultation  by  me  March  18,  1910,  for 
persistent  uterine  bleeding.  Her  medical  attendant,  an  intelligent  practitioner,  informed 
me  that  he  had  delivered  the  patient  at  term  with  instruments  four  montlis  before.  The 
patient  went  through  a  normal  puerperium,  but  the  flow  of  blood  in  small  quantities  per- 
sisted for  three  weeks.  It  then  ceased  for  three  weeks  when  it  recurred  and  continued  off 
and  on  in  slight  amounts,  until  two  weeks  before,  when  rather  a  sharp  hemorrhage  took 
place.  He  then  curetted  her,  removing  apparently  several  fragments  of  ])lacental  tissue. 
This  put  a  stop  to  the  bleeding  for  some  days  when  it  recurred  again  slightly  with  rather  a 
free  flow  now  and  then.  On  the  night  previous  she  had  a  profuse  flow  of  blood.  I  found  a 
strong,  healthy  looking  woman  inclined  to  obesity,  with  moderate  pallor  of  the  lips.  She 
was  nursing,  and  the  infant  seemed  to  be  thriving  satisfactorily.    On  bimanual  examina- 
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tion  I  found  the  uterus  enlarged  to  the  size  of  the  gravid  organ  at  about  six  weeks.  The 
cervix  was  patulous,  admitting  the  index  finger  readily,  which  on  exploring  the  uterine 
cavity  detected  a  sessile  growth  on  the  anterior  surface  of  the  uterus,  near  the  left  horn, 
corresponding  in  size  to  about  a  fifty-cent  silver  coin,  raised  above  the  surface  about  one- 
fourth  of  an  inch,  and  presenting  on  its  surface  a  shallow  depression.  There  was  no  marked 
hardness  of  the  growth.  I  made  the  diagnosis  of  a  probable  chorio-epithelioma,  and  stated 
that  1  would  be  more  certain  of  the  diagnosis  had  not  a  curettage  been  done  a  short  time 
before.  I  argued  that  a  placental  residue,  the  other  alternative  in  diagnosis,  would  not 
present  a  crater-like  excavation  on  its  surface.  But  here  entered  the  element  of  doubt. 
Could  not  the  excavation  have  been  produced  artifically  by  the  curette?  I  advised,  there- 
fore, her  entrance  into  Mount  Sinai  Hospital  where  the  growth  could  be  removed  with  the 
curette  and  subjected  to  microscopic  examination.  I  curetted  her  that  afternoon  in  the 
hospital  without  anesthesia  in  the  presence  of  Dr.  F.  S.  Mandlebaum,  the  pathologist  of 
the  hospital.  The  curette  removed  so  much  tissue  that  looked  like  ordinary  placental 
tissue  that  both  he  and  I  thought  that  it  was  an  ordinary  case  of  bleeding  from  placental 
remains.  The  temperature,  rectal,  before  curettage  was  100. 8°F.,  pulse  108.  March  19, 
temperature,  99  to  100.4°F.,  pulse,  100  to  108.  March  20,  temperature,  99.6  to  100°F.,  pulse, 
96  to  100,  no  bleeding. 

Report  from  the  pathologist  stated  that  removed  tissue  showed  nothing  more  than 
normal  decidual  structures.  Being  anxious  to  have  the  patient  return  to  her  nursing  infant 
as  soon  as  possible  I  had  given  orders  to  have  her  transported  home  in  the  ambulance.  On 
the  following  morning,  March  21,  just  as  the  patient  was  being  gotten  ready  to  be  sent  home, 
she  had  a  moderate  flow  of  blood.  She  was  taken  into  the  examining  room  and  the  interior 
of  the  uterus  gone  over  lightlj-  with  a  curette  on  the  supposition  that  a  small  fragment  of 
tissue  might  have  been  left  behind.  The  curette  did  not  bring  away  enough  tissue  to  ac- 
count for  the  bleeding.  She  had  scarcely  been  returned  to  her  bed  when  she  had  a  severe 
hemorrhage  and  she  was  at  once  brought  back  to  the  examining  room  and  the  uterus  packed 
tightly  with  iodoform  gauze.  I  now  felt  that  we  had,  in  all  probability  to  do  with  a  malig- 
nant growth,  notwithstanding  the  report  from  the  laboratory,  and  requested  that  a  further 
examination  be  made  of  the  tissue  removed  that  morning.  Four  p.  m.,  temperature,  102°F., 
pulse,  136.  Assuming  that  the  fever  was  due  to  the  uterine  packing,  the  house  surgeon  re- 
moved two  pieces  of  gauze  from  the  vagina,  under  the  belief  that  on  so  doing  he  had  re- 
moved all  the  gauze  that  had  been  employed  in  packing.  March  22,  4  and  8  a.  m.,  tempera- 
ture, 99. 4°F.,  pulse,  116.  Four  p.  m.,  temperature  suddenly  rose  to  104°F.,  pulse,  120;  8  p.  m., 
temperature,  105. 6°F.,  pulse,  134.  I  had  seen  the  patient  in  the  morning  when  her  tempera- 
ture was  normal  and  concluded  that  the  temperature  of  the  evening  before  was  due  to 
retention  due  to  the  uterine  packing  which  was  relieved  by  removal  of  the  gauze.  In  the 
evening  her  condition  was  reported  to  me  and  I  immediately  visited  the  patient.  On 
specular  examination,  I  found  that  the  house  surgeon  had  removed  only  the  vaginal  packing 
and  that  the  uterine  gauze  was  still  in  situ.  I  removed  it  and  irrigated  the  uterus  with 
alcohol  50  percent.  March  23,  8  a.  m.,  temperature,  105. 6°F.,  pulse,  140;  vomited  once. 
Blood  culture  taken.  Decided  to  remove  the  uterus  as  soon  as  consent  could  be  obtained. 
Eight  p.  m.,  temperature  103. 8°F.,  pulse,  148.  Hysterectomy.  Owing  to  the  patient  taking 
the  anesthesia  poorly  and  to  the  great  abundance  of  fat  in  the  abdominal  wall  and  in  the 
subperitoneal  tissue  of  the  pelvis,  it  was  not  feasible  to  carry  out  ligation  of  the  pelvic 
veins.  Patient  withstood  the  operation  very  well.  March  24,  8  a.  m.,  twelve  hours  after 
operation,  temperature,  103. 2°F.,  pulse,  140. 

March  24,  4  p.  m.,  chill,  temperature,  106.4°F.,  pulse,  140  to  180.  March  25,  4  a.  m., 
patient  died. 

Notes  from  the  pathological  laboratory.  March  18,  1910.  Specimen  of  retained  pla- 
centa received.  Decidua  with  markedly  atypical  cells,  some  very  large  with  giant  nuclei. 
Diagnosis  is  in  doubt,  but  it  is  suspicious  of  malignant  change. 

March  23,  1910.  Uterus  received  for  examination.  Organ  is  moderately  enlarged,  and 
musculature  is  soft  and  flabby.    Uterus  measures  9  centimeters;  wall  considerably  thick- 
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ened,  18  x  25  millimeters.  Mucosa  shows  evidence  of  curettement.  In  the  body  anteriorly 
is  a  lenticular  avid  tumor  occupying  the  site  of  the  mucosa,  and  the  tissues  immediately 
underneath  infiltrate  the  muscularis  for  about  1  to  2  centimeters.  On  section  this  area 
measures  Sh  x  2  centimeters  and  is  composed  of  soft,  hemorrhagic,  necrotic  tissue.  The 
microscopic  sections  of  the  uterine  tumor  show  the  so-called  atypical  variety  (Marchand) 
of  chorion  epithelioma.  In  the  superficial  zone  there  is  extensive  necrosis,  hemorrhage, 
and  conglomerate  masses  composed  of  atypical,  acidophile  syncytium  and  cells  of  the 
Langhans  type;  in  the  deeper  layers,  sjncj  tial  masses  and  chorionic  wandering  cells  of 
bizarre  shape  penetrate  the  muscle  for  a  considerable  distance  and  are  also  found  free  in 
the  blood  sinuses.    Diagnosis:  chorion  epithelioma. 

.\utopsy  performed  on  March  25,  1910,  at  2  p.  m.,  by  Dr.  A.  E.  Cohn.  Case  of  chorio- 
epithelioma  with  pulmonary  metastases.  Body  of  an  adult  adipose  female.  Panniculus 
adiposus  well  developed.  Operative  incision  in  the  median  line  above  the  symphysis 
pubis,  about  15  centimeters  long. 

The  lungs  are  both  voluminous,  pinkish  graj-  in  color.  Adhesions  between  lobes  and 
between  lung  and  pleurae.  Scattered  through  right  lung,  but  more  especially  projecting 
along  borders,  are  small  tumor  masses  varying  in  diameter  from  3  to  10  millimeters.  On 
cut  section  they  project  sharplj-  above  the  surface  of  the  lung  and  are  sharph-  circumscribed, 
and  have  a  "port  wine"  and  a  somewhat  reticulated  appearance.  The  reticulum  is  graj'ish. 
The  dependent  portions  of  the  lung  are  congested.  There  is  no  consolidation ;  no  tubercles; 
no  metastases.  The  bronchi  are  congested;  the  pulmonary  arteries  are  normal.  The  left 
lung  shows  adhesions  similar  to  the  right,  except  that  there  is  no  fibrinous  exudate  on  sur- 
face.   There  are  about  twelve  metastases  of  the  shape  and  size  described. 

The  heart  is  normal  in  size  with  marked  fatty  overgrowth.  The  pericardium  is  normal. 
The  right  auricle  is  somewhat  dilated,  but  not  the  right  ventricle.  There  are  marked 
chiari  over  the  coronarj-  sinus,  the  muscle  is  flabby  and  pale.  The  tricuspid  valve  admits 
two  fingers,  the  edges  of  the  valve  are  retracted,  thickened,  but  show  no  recent  lesion. 
The  aorta  shows  fairly  marked  atheroma,  the  posterior  much  less  than  the  anterior.  Fora- 
men ovale  closed. 

The  liver  shows  slight  parenchymatous  and  fatty  degeneration,  otherwise  normal. 
A  slight  perisplenitis  is  present  but  diflBuent.    The  lymphatic  structures  of  the  spleen 
are  not  easily  made  out. 

The  kidneys  show  marked  parenchymatous  degeneration. 

Floor  of  the  pelvis  is  clean.  There  is  some  bluish  discoloration  along  the  line  of  suture. 
The  vesical  veins  show  no  abnormalitj'.  The  inferior  vena  cava  in  its  lower  half  shows  no 
thrombosis. 

Microscopic  examination.  There  are  metastases  in  the  lung.  The  tumor  mass  itself 
is  composed  of  large  blood  sinuses  together  with  necrotic  areas  into  which  there  has  been 
hemorrhage.  Scattered  through  the  tumor,  but  especiallj'  at  the  periphery  there  are 
groups  of  cells  characterized  by  irregularity  in  size  and  shape.  Nuclei  for  the  most  part 
are  large  and  vary  in  their  amount  of  chromatin;  some  of  them  are  almost  vesicular  and 
others  show  a  dense  network.  The  cell  bodies,  where  they  can  be  observed,  are  irregular 
in  shape  and  finely  granular.  \  number  of  cells  show  karyorrhcxis.  These  cells  are  for  the 
most  part  isolated,  having  only  a  slight  tendency  to  form  groups.  .\  number  arc  vacuolated. 
The  diagnosis  of  chorio-epithelioma  is  made. 

Case  8.  R.  W.,  aged  50.  Married  26  years;  ten  children;  last  child  eight  years  ago. 
Three  miscarriages,  last  seven  years  ago.  Patient  consulted  me  May,  1911.  She  stated 
that  her  menses  for  the  past  year  had  been  irregular,  occurring  from  four  to  eight  weeks. 
A  month  ago,  after  a  period  of  amenorrhea  of  eight  weeks  she  began  to  bleed.  The  bleeding 
persisted  with  varj-ing  intensity  up  to  the  time  of  her  seeing  me.  I  found  the  uterus  en- 
larged, had  the  sign  of  a  gravid  organ  of  about  12  weeks.  It  had  a  soft  doughy  feel.  A 
diagnosis  of  hydatid  mole  was  made,  and  the  patient  given  a  card  of  admission  to  Har 
Moriah  Hospital. 

May  15,  1911 ,  operation.  Vaginal  hysterectomy.   I'terus  emptied  with  the  hand  of  about 
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a  (luart  of  characteristic  vesicles.  Interior  of  uterus  palpated.  A  suspicious  nodule  was 
felt  in  the  posterior  wall.  Operation  completed  by  doing  a  vaginal  panhysterectomy. 
Microscopic  examination  by  the  pathologist  of  the  hospital  confirmed  diagnosis  of  chorio- 
epithelioma,  which  was  also  confirmed  by  Dr.  L.  S.  Mandlebaum,  pathologist  to  Mount 
Sinai  Hospital.  Patient  in  good  condition  up  to  the  present,  seven  years  after  the  op- 
eration. 

Case  9.  Mrs.  J.  S.  admitted  to  the  Mount  Sinai  Hospital  on  Xovember  3, 1015.  She  was 
44  years  old,  married  for  26  j-ears,  had  seven  children,  one  dead,  youngest  cliiM  six  years 
old;  all  pregnancies  full-term,  and  normal  delivery;  one  miscarriage.  Menses  hefian  at  14 
years,  regular  every  month,  duration  from  four  to  five  days.  Up  to  six  wc'cks  aso  patient 
had  amenorrhea  for  past  five  months.  During  this  time  .she  eonimcnced  to  bleed,  and  this 
has  continued  steadily  and  progressively  up  to  tlie  present  time,  much  blood  being  lost. 

Physical  examination  revealed  the  following:  The  abdomen,  was  soft,  relaxed,  tym- 
panitic. There  was  a  mass  present,  reaching  almost  to  the  umbilicus,  hard  and  smooth 
in  consistency,  conforming  to  shape  of  a  gravid  uterus  of  four  months'  advancement.  The 
mucous  membrane  of  the  v:iginal  canal  was  of  a  violet  hue.  The  uterus  was  large,  ante- 
flexed  conforming  to  size  of  pregnant  uterus  of  almost  four  months.  Adnexa  were  not 
felt.    Cervix  not  patulous,  direction  down  and  forward. 

November  5,  1915.  Hysterotomy  and  emptying  of  uterus  for  hydatidiform  mole  per- 
formed by  Dr.  S.  Wiener.  November  15,  1915.  Uterus  well  involuted.  Hysterotomy 
wound,  slight  gaping  at  one  point.  November  16,  1915.  Patient  discharged  in  good 
condition. 

Pathological  report,  November  10,  1915.    Tissue  from  uterus-hydatid  mole. 

November  17,  1917.  Patient  readmitted.  Diagnosis  chorio-epithelioma.  Vaginal  flow 
daily  for  four  months.    (Through  courtesy  of  Dr.  Joseph  Brcttauer). 

Vaginal  examination  disclosed  a  moderate  cystorectocele;  cervix  hard  and  nodular. 
Uterus  anterior,  slightly  enlarged.  Fundus  globular  and  hard.  Both  fornices  clear. 
Uterine  bleeding.  Sound  determines  small  smooth  sound  nodules  on  left  lateral  and 
anterior  walls.    Slight  tear  in  perineum.    Uterus  slightly  enlarged. 

November  19,  1917.  Exploratory  curettage  by  Dr.  Lindeman.  November  21,  1917. 
Cervix  gauze  removed.  Patient's  condition  good.  Extra  systoles  more  frequent,  otherwise 
no  signs  of  cardiac  lesions. 

November  22,  1917.    \'aginal  hysterectomy  for  chorio-epithelioma  by  Dr.  Lindeman. 

Specimen.  Uterus  slightly  enlarged.  Normal  tubes  and  ovary.  On  opening  the 
uterus  there  was  present  in  the  fundus  a  small  (2  centimeters)  friable,  pedunculated  tumor, 
dark  brown  in  cross-section  and  on  surface,  extending  only  a  short  distance  into  uterine 
tissue.  November  19,  1917.  Curettings  show  evidences  of  malignant  tumor  suspicious  of 
chorio-epithelioma.    November  22,  1917,  uterus  and  adnexa  show  chorio-epithelioma. 

December  3,  1917.    Patient  discharged  from  hospital  in  good  general  condition. 
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THE  RELATIVE  IXFREQUENCY  OF  CANCER  OF  THE  UTERUS  IN 
WOMEN  OF  THE  HEBREW  RACE^ 


HIRAM  N.  VINEBERG,  M.D. 
[New  York] 

In  a  short  paper  on  the  "Etiology  of  Cancer  of  the  Pelvic  Organs,"  read  before 
the  New  York  Obstetrical  Society  (1),  January  9,  1906,  the  writer  drew  attention 
to  an  observation  he  had  made  during  a  service  of  fifteen  years  in  The  Mount 
Sinai  Hospital  Dispensar3^  Although  the  service  was  a  large  one,  visited  by  the 
class  of  women  that  ordinarily  should  furnish  a  fairly  large  number  of  cases  of 
cancer  of  the  uterus,  he  was  struck  with  the  rarity  with  which  that  disease  was 
encountered.  Being  cognizant  of  the  almost  universal  opinion  that  laceration  of 
the  cervix  was  a  potent  cause  of  cancer  of  that  organ,  he  paid  especial  attention  to 
all  cases  with  reference  to  that  point.  Every  case  presenting  the  slightest 
suspicion  of  malignancj^  was  subjected  to  a  thorough  examination  and  kept  under 
observation  for  a  long  period  afterwards  to  determine  the  correctness  of  the 
microscopic  report.  It  may,  therefore,  be  fair  to  assume  that  very  few  cases 
escaped  detection.  This  assumption  receives  further  confirmation  from  the 
fact,  to  which  the  writer  has  frequently  drawn  attention,  that  it  is  very  rare  in- 
deed that  one  meets  with  cancer  of  the  cervix,  especially  of  the  vaginal  portion, 
the  most  common  variety,  in  which  the  diagnosis  is  not  unmistakable  on  palpa- 
tion and  inspection  with  the  naked  eye.  In  other  words,  when  cancer  of  the 
cervix  gives  rise  to  symptoms,  it  is  almost  always  so  far  advanced  that  the  diag- 
nosis is  positive  without  the  aid  of  the  microscope.  The  .suspicious  cases,  as  a 
rule,  with  very  few  exceptions,  prove  not  to  be  such.  That,  at  least,  has  been 
the  writer's  experience  and  that  of  a  good  many  other  gynecologists  with  whom  he 
has  spoken. 

The  data,  therefore,  regarding  this  point,  which  the  writer  collected  from  his 
Dispensary  service  from  1893  to  1906,  a  period  of  thirteen  years,  may  be  regarded 
as  approximately  accurate.  There  were  during  this  period  19,800  new  patients. 
Among  these  there  were  1995,  or  about  10  per  cent,  with  marked  laceration  of  the 
cervix.  There  were  in  all  18  cases  of  cancer  of  the  cervix.  Here  comes  the 
strikingly  interesting  point :  Roughly  speaking,  95  per  cent  of  the  patients  were 
of  the  Hebrew  religion  and  natives  of  Russia,  Austria,  and  Poland.  Still  of  the  18 
cases  of  cancer  of  the  cervix  only  9  cases,  50  per  cent,  occurred  among  this  class 
of  patients,  while  the  other  9  cases  were  met  with  among  the  non- Jewish  women, 
who  constituted  only  5  per  cent  of  the  patients.  Consequently  the  incidence  of 
cancer  of  the  cervix  was  twenty  times  greater  in  the  non-Jewish  than  in  the 
Jewish  women.  When  one  stops  to  consider  that  of  the  total  number  of  the 
Jewish  women  1995  had  badly  lacerated  cervices,  that  they  were  all  immigrants 

'  Reprinted  by  courtesy  of  Paul  B.  Hoeber,  Inc.,  from  Contributions  to  Medical  and 
Biological  Research,  dedicated  to  Sir  William  Osier,  in  honor  of  his  seventieth  birthday, 
July  12,  1919,  by  his  pupils  and  co-workers. 
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who,  according  to  Max  Schiiller,  (2)  show  a  much  greater  predisposition  to  cancer 
than  do  the  natives,  and  that  they  were  hving  in  the  worst  possible  hygienic  sur- 
roundings, amidst  the  greatest  squalor  and  privation,  such  as  obtain  in  the  lower 
East  Side  of  the  Metropolis,  it  is  truly  remarkable  that  so  few  cases  of  cancer  of 
the  cervix  were  detected  amongst  them. 

My  associate  and  friend.  Dr.  I.  C.  Rubin,  made  a  painstaking  investigation  of 
the  cases  in  all  of  the  g>'necological  services  in  the  Mount  Sinai  Dispensary  from 
December,  1909,  to  December,  1918 — a  peiiod  of  nine  years. 

The  total  number  of  new  cases  examined  approximated  30,000.  Total  number 
of  positive  cases  of  cancer  of  the  cervix  was  20.  Total  number  of  suspected  but 
not  established  ca.ses  of  cancer  of  the  cervix  was  50.  This  included  hyper- 
trophied,  eroded,  ulcerated,  and  bleeding  cervices  in  which  subsequent  control 
failed  to  establish  cancer,  or  in  which  curettage,  partial  excision  of  the  cervix  for 
diagnostic  purposes  and  hysterectomy  did  not  result  in  a  positive  finding  of 
cancer.  The  proportion  of  cases  of  cancer  of  the  cervix  in  this  material  was  there- 
fore 20  in  30,000,  or  1  in  1500  cases.  Of  these  20  cases  13  were  in  Jewish  women 
and  7  in  non-Jewish  women.  The  7  non-Jewish  women  were  either  Americans 
or  of  the  Slavic  immigrant  class. 

The  general  proportion  of  non-Jewi.sh  to  Jewish  women  at  the  Dispensary  dur- 
ing this  period  was  about  one  in  15,'  con.sequently  the  actual  incidence  of  cancer 
of  the  cervix  in  the  Jewish  patients  of  the  Dispensary  was  13  in  28,000,  or  1  in 
2154  cases.  In  the  non-Jewish  women  it  was  7  to  2000,  or  1  in  285,  or  7^  times 
greater  than  in  the  Jewish  women. 

It  is  interesting  to  note  the  close  ratio  of  the  incidence  of  cancer  of  the  cervix  in 
the  Jewish  women  in  the  two  series,  that  of  1893-1906  and  of  1909-18.  In  the 
one  it  was  one  in  2089  cases,  in  the  other  one  in  2154  cases.  But  the  ratio  in  the 
non-Jewish  women  shows  a  marked  difference.  In  the  first  series  it  was  one  in 
111  cases,  in  the  second  series  it  was  one  in  285  cases. 

Dr.  Rubin  investigated  also  the  records  of  The  Mount  Sinai  Hospital  during  the 
same  period.  From  December,  1911,  to  December,  1918,  there  were:  Carcinoma 
of  the  cervix,  58  cases;  of  the  uterus,  35  cases;  of  the  vagina,  5  cases.  The  total 
number  of  patients  admitted  to  the  Gynecological  Department  during  this 
period  was  approximately  7000.  The  total  number  of  adult  females  admitted  to 
the  hospital  during  the  same  period  was  30,000.  As  each  of  these  patients  was 
subjected  to  a  thorough  and  careful  physical  examination  as  a  matter  of  routine, 
and  wherever  the  slightest  suspicion  existed  a  special  gynecological  examination 
was  added  by  one  of  the  attending  gynecologists,  it  is  quite  natural  that  the 
percentage  of  cancer  of  the  cervix  woiUd  be  much  higher  than  in  the  dispensary 
ca.ses.  The  difference  in  the  ratio  can  further  be  explained  by  the  fact  that  prac- 
tically only  operative  cases  are  admitted  to  the  gynecological  services  of  the 
hospital. 

Hut  the  point  that  has  a  special  bearing  upon  oui-  contention  is  the  ratio  exist- 
ing between  the  non-J(>\vish  and  Jewish  women  Of  the  ()5  cases  of  cancer  of  the 
cervix  32  were  in  .Jewish  and  33  in  non-Jewish  women.    As  the  same  ratio  ob- 

'  Based  on  an  actual  count  for  two  years  of  the  period. 
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tains  in  tho  hospital'  as  in  the  dispensary,  that  is,  1  to  15,  the  general  incidence 
would  be  for  Jewish  women,  32  to  28,000,  or  1  in  937  cases;  non-Jewish  women,  33 
to  2,000,  or  1  in  61  cases.  The  incidence  therefore  is  fifteen  times  greater  in  the 
non-Jewish  patients  than  in  the  Jewish  patients  treated  in  the  hospital. 

Occurrence  of  carcinoma  in  other  viscera.  For  this  purpose  the  year  December, 
1917,  to  December,  1918,  was  chosen. 

Carcinoma  of  the  rectum,  23  cases:  Jewish,  21 ;  non-Jewish,  2.  In  this  series 
there  were  9  in  females  and  14  in  males. 

Carcinoma  of  the  intestines,  23  cases:  11  in  females,  12  in  males,  19  Jewish,  4 
non- Jewish,  of  which  3  were  females. 

Carcinoma  of  the  stomach,  43  cases:  18  females,  25  males,  37  Jewish,  6  non- 
Jewish,  4  w^omen  and  2  men. 

Carcinoma  of  the  breast,  17  cases:  6  non-Jewish. 

Contrasted  with  the  occurrence  of  carcinoma  in  other  organs  than  the  uterus, 
it  appears  that  carcinoma  of  the  cervix  is  a  little  more  than  eight  times  as  infre- 
quent as  carcinoma  of  the  rectum;  eight  times  as  infrequent  as  carcinoma  of  the 
intestines,  exclusive  of  the  rectum ;  sixteen  times  as  infrequent  as  carcinoma  of  the 
stomach,  and  about  seventeen  times  as  infVequent  as  carcinoma  of  the  breast. 

In  other  words,  there  are  treated  as  many  cases  of  carcinoma  of  the  rectum  or 
of  the  intestines  in  one  year  at  The  Mount  Sinai  Hospital  as  there  are  carcinoma 
of  the  cervix  uteri  cases  in  eight  years,  and  twice  as  many  stomach  cancer  cases  in 
one  year  as  there  are  cancer  cervix  cases  in  eight  years. 

This  is  highly  significant  in  view  of  the  fact  based  on  statistics  (references  to 
which  occur  later)  that  in  the  relative  frequency  of  cancer  of  the  individual  or- 
gans, that  of  the  uterus  stands  first  in  the  list. 

The  writer  has  made  a  search  of  the  literature  and  found  but  very  meager  refer- 
ences to  the  subject.  What  he  did  find  was  all  confirmatory.  After  the  time  the 
writer  made  the  observations  here  under  discussion  he  interrogated  several  col- 
leagues who  were  likely  to  come  into  contact  with  the  same  class  of  patients 
They  all  said  that  since  their  attention  had  been  drawn  to  it,  they  recalled  that 
their  experience  corresponded  with  his  own. 

A.  Theilhaber  (3)  draws  attention  to  the  slight  disposition  of  Jewesses  to  cancer 
of  the  cervix.  In  228  cases  of  fibromyoma  49  (19.1  per  cent)  were  Jewesses;  in 
133  cases  of  cancer  of  the  cervix  only  1  (0.75  per  cent)  was  a  Jewess.  He  learned 
that  this  experience  was  confirmed  by  others. 

F.  Theilhaber  (4)  states  that  disease  statistics  in  Germany  are  not  classified 
according  to  religion.  But  such  a  classification  exists  in  the  city  of  Budapest. 
In  that  city  the  Jews  are  fairly  equally  divided  among  all  classes  of  inhabitants. 
They  show  a  marked  increase  of  births  over  the  others.  He  furnishes  statistics 
to  demonstrate  that  the  number  of  childbirths  have  a  bearing  upon  cancer  of  the 
cervix. 

Holfmeier  and  others  have  published  statistics  demonstrating  a  similar  ratio 
between  the  number  of  childbirths  and  the  occurrence  of  cancer  of  the  cervix. 

'  Based  on  an  actual  count  for  two  years  of  the  period  the  same  as  for  the  dispensary. 
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Theilhaber  emphasizes  the  significance  of  the  fact  that  Jewesses  reach  an  older 
age  than  do  other  Budajiest  women.  Hence  their  participation  in  all  diseases  in 
which  age  bears  an  influence  should  be  greater.  He  states  that  the  mortality 
among  Jewish  children  is  much  less  than  among  other  children.  This,  of  course, 
as  a  natural  consequence  advances  the  age  of  the  Jewish  population,  so  that  under 
the  Jewish  deaths  almost  double  as  many  old  people  are  to  be  found  as  under  the 
deaths  of  all  the  other  population. 

To  quote  further  from  Theilhaber's  paper,  in  the  year  1906  there  were  in  all 
16,360  deaths  in  Budapest,  among  which  were  2500  Jews,  or  15  per  cent;  27  per 
cent,  excluding  cancer  of  the  uterus,  died  of  cancer,  but  only  8.05  per  cent  died  of 
cancer  of  the  uterus;  thus  theie  were  only  one-third  of  the  number  which  one 
would  expect  from  the  cancer  deaths  in  toto. 

Theilhaber  quotes  from  H.  Kirschner  unpublished  data  in  reference  to  the  city 
of  Munich.  In  that  city  from  1876  to  1908  there  died  185  Jews  from  cancer,  of 
these  there  were  98  women.  Seven  of  these  had  cancer  of  the  uterus,  so  forming 
only  7  per  cent  of  the  cancer  cases  in  the  Jewish  women.    The  usual  ratio  of 


TABLE  1 


NUMBER  OF  BIRTHS 

CANCER  OF  THE  CERVDC 

FIBROMYOKA 

per  cent 

per  cent 

0 

4 

39 

1 

13 

19  . 

2 

15 

13 

3-5 

33 

19 

6-8 

15 

9 

9-10 

10 

1 

11-15 

10 

0 

cancer  of  the  uterus  is  from  25  per  cent  to  35  per  cent  of  all  cases  of  cancer.  That 
the  Jewesses  of  Munich  did  not  show  such  relative  immunity  from  cancer  of  other 
organs  is  e\  idenced  by  the  fact  that  during  the  same  period  41  died  of  cancer  of 
the  stomach  and  of  the  intestines. 

Birch-Hirschfeld  has  asserted  that  the  relative  frequencj^  of  cancer  of  the  in- 
dividual organs  may  be  stated  according  to  the  following  scale:  1,  uterus;  2, 
external  skin;  3,  mamma;  4,  stomach. 

A.  Theilhaber  and  S.  Greischer  (5)  furnish  further  statistics  from  Munich  and 
Nurnberg  (Table  4).  It  will  thus  be  seen  that  in  Munich  the  percentage  of  deaths 
from  cancer  of  the  uterus  among  Jewesses  was  but  one-fifth  of  those  among  the 
Christians.  On  the  other  hand,  the  percentage  of  deaths  from  cancer  of  the 
mamma  among  Jewesses  was  nearly  double  as  great  as  that  among  Christian 
women. 

The  writer  consequently  believes  that  the  fact  has  been  fully  established  that 
cancer  of  the  cervix  of  uterus  is  much  less  frequently  met  with  among  Jewesses, 
particularly  of  those  belonging  to  the  poorer  clas.ses  and  hence  among  the  most 
orthodox,  than  among  the  women  of  the  Christian  religion. 
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The  fact  has  also  been  estal^lished  that  so  far  as  cancer  of  the  other  organs  is 
concerned  no  such  immunity  exists.  On  the  contrary,  if  anything,  statistics 
demonstrate  that  Jewesses  are  more  prone  to  cancer  of  the  other  organs  than  are 
their  Christian  sisters. 

The  (luestion  now  arises,  to  what  factor  or  factors  may  be  attributed  the  com- 
parative immunity  of  this  particular  organ?  WTiat  is  there  in  their  mode  of 
living  and  habits  that  stands  out  prominently  as  being  different  from  the  poorer 
classes  of  other  religions?  Xo  explanation,  as  far  as  the  writer  is  aware,  has  been 
offered  by  any  of  the  authors  who  have  written  on  the  subject.    We  know  that 


TABLE  2 
Deaths  in  Budapest 


YEAR 

TOTAL  DEATHS 

JEWISH  DEATHS 

TOTAL  CANCER 
DEATHS 

JEWISH  CANCER 
DEATHS 

1906 

16,380 

2,500 

785 

183 

1905 

16,094 

2,623 

867 

153 

1904 

15,435 

2,614 

1,009 

192 

1903 

15,059 

2,468 

896 

188 

1902 

14.732 

2,400 

869 

167 

TABLE  3 
Deaths  from  cancer  of  uterus 


YEAR 

TOTAL 

JEWESSES 

JEWISH  CANCER  DEATHS 

per  cent 

per  cent 

1906 

149 

12—  8 

23.3 

1905 

142 

15—10.5 

17 

1904 

170 

13—  7.7 

19 

1903 

150 

18—12 

20.9 

1902 

172 

10—  5.8 

19.1 

Total  

783 

68—  8.7 

19.5 

There  is  no  separation  in  the  above  statistics  of  cancer  of  the  cervix  from  that  of  the 
body,  so  that  many  of  the  cases  may  have  been  cancer  of  the  body. 


whatever  differences  there  may  exist  regarding  squalor,  povertj',  and  unhygienic 
surroundings  are  not  in  their  favor. 

The  writer  himself  in  the  article  referred  to  ventured  an  explanation.  It  oc- 
curred to  him  that  the  only  marked  difference  in  their  mode  of  living  and  habits 
from  that  of  the  women  of  most  all  other  religions  consisted  in  their  strict  ob- 
servance of  the  Mosaic  Law  regarding  marital  relations.  Sexual  congress  is  pro- 
hibited during  menstruation  and  during  seven  days  following  the  cessation  of  the 
flow.  The  Mosaic  Law^  commands  that  the  woman  count  seven  vmclean  days 
(whether  the  flow  lasts  that  long  or  not)  and  seven  clean  days  before  she  takes 
the  bath  of  immersion  and  marital  relations  are  resumed.    If  the  flow  should 


*  Leviticus  XV,  19  seq. 
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persist  for  more  than  seven  days  or  return  before  the  count  of  the  se\'en  clean 
days  had  elapsed,  the  count  of  the  seven  clean  days  must  begin  anew.  Thus  in 
cases  of  menorrhagia  or  metrorrhagia  sexual  intercourse  might  not  be  permitted 
for  months. 

Again  after  partmntion  the  IMosaic  Law^  enjoins  abstinence  from  the  sexual  act 
for  a  variable  period,  depending  upon  whether  the  birth  was  of  a  male  or  female 
child.  My  learned  friend  Dr.  D.  de  Sola  Pool  states  that  these  laws  are  only 
the  starting  points  for  an  extended  development  in  actual  .Jewish  life — "one  sixth 
of  the  whole  Talmud  is  given  up  to  laws  of  women,  including  the  laws  of  marriage, 
divorce,  etc.,  and  the  laws  in  which  you  are  especially  interested."  He  further 
states  the  official  formulation  of  Jewish  law  compiled  towards  the  end  of  the 
Middle  Ages,  which  is  still  the  authoritative  code  of  traditional  law,  "demands  the 
counting  of  fourteen  days  for  a  male  and  twenty-one  days  for  a  female  child  be- 

TABLE  4 


Munich,  1907-1909 

Christians  ptr  cent 

Total  number  of  deaths   1326 

Number  of  deaths  from  cancer  of  uterus  and  mamma   501  37.7 

Number  of  deaths  from  cancer  of  uterus   381  28.7 

Number  of  deaths  from  cancer  of  mamma   120  9 

Total  number  of  cancer  deaths   102  23.5 

Number  of  deaths  from  cancer  of  uterus   7  6.8 

Number  of  deaths  from  cancer  of  mamma   17  16.7 

Niirnberg,  1907-1909 
Jewesses 

Total  number  of  cancer  deaths   30 

Number  of  deaths  from  cancer  of  uterus  and  mamma   6  20 

Number  of  deaths  from  cancer  of  uterus   1  3.3 

Number  of  deaths  from  cancer  of  mamma   5  16.6 


fore  the  woman  is  permitted  to  her  husband."  "There  are  places  where  it  is  the 
custom  not  to  take  the  bath  of  purification  after  childbirth  until  forty  days  after 
the  birth  of  a  son  and  eighty  days  after  the  birth  of  a  daughter.  It  has  become 
the  general  rule  throughout  Israel  not  to  cohabit  so  long  as  there  is  any  blood 
whatsoever,  even  'clean  blood.'  Therefore,  if  there  is  any  appearance  of  blood 
after  seven  or  fourteen  days,  even  though  the  Biblical  law  allows  cohabitation,  it 
is  customary  to  wait  for  seven  complete  days  after  the  disappearance  of  the  last 
vestige  of  blood  before  allowing  cohabitation." 

It  is  well  known  that  the  poorer  classes  of  non-Jewish  women  not  only  do  not 
ob.serve  such  resti  ictions,  but  are  in  the  hal)it  of  indulging  in  cohabitation  during 
the  menstrual  period  and  very  shortly  after  parturition. 

If  there  is  one  thing  in  which  there  is  a  consensus  of  ojjinion  regarding  the 
etiology  of  cancer  it  is  that  continued  irritation,  especially  under  unfavorable 

'  Leviticus  XII. 
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conditions,  is  a  potent  causative  factor.  That  sexual  irritation  under  any  condi- 
tion is  a  predisposing  cause  is  evidenced  by  the  fact,  estabUshed  l)y  all  available 
.statistics,  that  cancer  of  the  cervix  is  much  more  common  among  the  married 
and  widowed  than  among  the  non-married. 

Accepting  this  proposition,  then,  it  must  be  granted  that  cohabitation  during 
the  menstrual  period  or  immediately  therafter,  when  the  uterus  is  still  in  a  high 
degree  of  congestion,  must  increase  markedly  the  harmful  effect  of  the  irritation 
of  the  sexual  act  at  ordinary  times.  It  must  be  borne  in  mind,  in  consequence  of 
their  adherence  to  the  Mosaic  Code,  the  orthodox  Jewish  woman  is  subjected  to 
this  irritation  of  the  sexual  act  for  practical!}'  only  two  weeks  out  of  four.  And 
that  in  cases  of  metrorrhagia  (having  to  count  seven  clean  days)  the  sexual  act 
may  not  be  allowed  for  months  at  a  time.  That  sexual  intercourse  after  parturi- 
tion before  the  bloody  discharge  has  ceased  must  cause  hyperirritation  must  also 
be  granted. 

The  writer  is  fully  aware  that  the  theory  he  offers  does  not  permit  of  sub- 
stantiation by  scientific  experimentation.  But  in  our  present  ignorance  of  the 
cause  of  cancer  a  collection  of  carefully  sifted  clinical  data  regarding  an  organ  or- 
dinarily prone  to  cancer  may  prove  of  some  value  in  the  solution  of  the  problem 
of  cancer  etiology. 
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In  January,  1936,  the  Board  of  Trustees  of  The  Mount  Sinai  Hospital  accepted 
the  offer  of  Dr.  I.  C.  Rubin  to  estabUsh  the  Dr.  Hiram  X.  Vineberg  Fellowship 
in  Gynecology. 

This  Fellowship  has  been  awarded  to  the  following: 


Dr.  Udall  J.  Salmon   I93G-1938 

Dr.  Emanuel  Klempner   1939 

Dr.  A.  M.  Davids   1940 

Dr.  Jack  Squire   1941 
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Dr.  S.  Sugar   1943 
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I.  RENAL  PHYSIOLOGY  BETWEEN  TWO  WARS* 
HOMER  W.  SMITH 
[Professor  of  Physiology,  New  York  University  College  of  Medicine] 

It  was  in  the  summer  of  1920,  while  recovering  from  an  appendectomy,  that 
A.  N.  Richards  conceived  the  idea  of  so  arranging  a  frog's  kidney  that  he  could 
examine  the  glomeruli  directly  under  a  microscope.  It  may  seem  that  there 
is  no  great  amount  of  inventive  ingenuity  in  this  procedure,  yet  it  constitutes 
a  milestone  in  the  history  of  renal  physiology'.  And  behind  it  was  what  one 
might  call  a  flowing  tide  of  ideological  necessity:  a  tide  on  which  Richards  and 
his  coworker  Schmidt  were  but  flotsam  and  jetsam,  destined  to  be  cast  up 
on  the  shores  of  science  in  a  new  experiment.  The  waves  of  ideological  necessity 
which  bear  men  to  their  experimental  fates  are  frequently  as  interesting  as  the 
experiments  which  they  produce,  and  are  worthy,  in  this  case  at  least,  of  a  close 
examination. 

Richards,  while  giving  a  course  in  experimental  pharmacology'  at  the  College 
of  Physicians  and  Surgeons  between  1903  and  1908,  had  become  interested 
in  the  isolated  mammalian  heart  as  a  means  of  studying  the  action  of  drugs 
upon  this  organ.  With  John  Rowland,  he  had  also  been  struggling  with  liver 
function,  particularly  those  problems  concerning  detoxification,  and  it  had 
seemed  to  him  that  an  adequate  perfusion  technique,  one  better  than  any 
hitherto  described,  might  unlock  the  answers  to  many  circulatory  and  hepatic 
problems.  He  had  formulated  a  plan  for  an  ideal  perfusion  pump  not  involving 
any  metal,  when  he  moved  to  Pennsylvania  as  Professor  of  Pharmacology 
in  1910.  In  the  summer  of  1911,  Cecil  K.  Drinker  came  to  work  with  him 
and  they  constructed  a  machine  which  successful^  perfused  the  brain  of  a  cat 
for  nearly  two  hours.  Just  as  they  were  beginning  to  perfuse  a  kidney  with  some 
success,  as  measured  by  an  encouraging  trickle  of  urine.  Drinker  had  to  leave 
Philadelphia  to  start  his  interneship  at  the  Peter  Bent  Brigham  Hospital. 

Oscar  H.  Plant  took  Drinker's  place  and  during  the  next  year  or  so  he  and 
Richards  completed  a  series  of  experiments  in  which  they  showed  that  urine 
formation  was  related  primarily  to  the  blood  pressure  in,  rather  than  the  blood 
flow  through,  the  kidney,  thus  offering  a  rebuttal  to  an  argument  that  stemmed 
from  Heidenhain,  who  had  found  that  the  rate  of  excretion  of  certain  dyes  is 
roughly  proportional  to  the  blood  flow^  and  generally  independent  of  the 

*  Delivered  at  the  Blumenthal  Auditorium,  The  Mount  Sinai  Hospital,  New  York, 
January  5,  1943. 

>  The  relative  importance  of  blood  flow  and  blood  pressure  in  determining  the  function  of 
the  kidneys  had  been  a  matter  of  controversy  for  nearly  fifty  years.  The  modern  demonstra- 
tion that  the  excretion  of  many  dyes  and  other  substances  (phenol  red,diodrast,  various 
hippuric  acid  derivatives,  etc.)  is  proportional  to  blood  flow  and  not  to  the  rate  of  water 
e.xcrction  (which  is  what  the  earlier  workers  generally  meant  by  "urine  formation")  reveals 
that  there  was  some  basis  of  truth  for  Heidenhain's  contention. 
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l)lood  pressure.  ^lore  noteworthy,  however,  was  their  observation  that  adrena- 
Hn  in  proper  doses  caused  the  kidney  to  swell,  even  though  at  the  same  time  it 
caused  a  rise  in  the  perfusion  pressure  required  to  maintain  a  constant  blood 
flow. 

This  paradox  was  difficult  to  explain  in  conventional  terms  of  vasomotor 
action,  which  required  vasodilatation,  and  therefore  a  decrease  in  perfusion 
pressure,  as  the  basis  for  the  expansion  of  an  organ;  but  Richards  and  Plant 
soon  resolved  the  difficulty  by  suggesting  that  the  locus  of  action  of  the  adrenalin 
was  the  efferent  glomerular  arterioles,  constriction  of  which  would  cause  swelling 
of  the  glomeruli  and  anterior  portions  of  the  vascular  bed  at  the  same  time  that 
it  caused  an  increase  in  perfusion  resistance,  and  therefore  in  overall  perfusion 
pressure. 

Then  in  April  of  1917  came  the  war,  and  these  experiments,  except  for  a 
preliminary  note,  went  unpublished  for  five  years.  In  August  of  1917  Richards 
went  to  England  as  consultant  to  the  British  ^Medical  Research  Committee. 
In  1917-18  his  investigations  were  confined  to  some  experiments  with  Dale  on 
the  paradoxical  action  of  histamine  on  isolated  organs,  in  contrast  to  organs 
in  situ,  experiments  planned  in  an  effort  to  gain  some  hght  on  the  genesis  of 
traumatic  shock.  In  the  interval  before  he  went  across  the  Channel  to  take 
charge  of  the  Physiological  Laboratory-  of  the  Chemical  Warfare  Service  at 
Chaumont  in  1918,  he  also  met  Arthur  Cushny,  and  the  two  became  close 
friends. 

Cushny  had  obtained  his  M.D.  degree  at  Aberdeen  in  1892,  and  had  come  as 
Professor  of  Pharmacology'  to  the  University  of  Michigan  at  the  age  of 
twenty-seven.  In  1905  he  had  returned  to  the  Chair  of  Materia  Medica  and 
Pharmacology  at  the  University  of  London,  and  in  1918  had  gone  as  Pro- 
fessor of  Pharmacology  to  Edinburgh,  a  Chair  which  he  held  until  his  death 
in  192G. 

His  monograph  on  "The  Secretion  of  Urine,"  which  appeared  in  1917,  has 
been  described  as  the  first  coherent  theoiy  of  the  mode  of  action  of  the  kidney 
which  accorded  with  modern  knowledge  of  physical  chemistry,  even  as  his 
textbook  on  "Pharmacology  and  Therapeutics  and  the  Action  of  Drugs"  was 
the  first  comprehensive  textbook  on  this  subject.  Dixon,  writing  of  Cushny 
at  the  time  of  his  death  in  192G  remarked,  "The  present  generation  has  little 
understanding  of  the  sacrifices  which  men  like  Cushny  made  to  pursue  their 
ideal.  Nowadays,  men  fitted  for  research  can  obtain  an  ample  wage,  but  in 
those  days  (1900-192G)  £100  per  annum  was  affluence;  and  it  is  small  wonder 
that  the  few  like  Cushny,  who  for  a  time  survived,  leave  a  mark  on  history 
which  is  ineradicable." 

When  Cushny  came  into  the  field,  the  physiology  of  the  kidney  was  made  up, 
as  he  said,  of  "a  wrangle  of  two  great  views  of  its  activity."  In  a  wrangle,  the 
man  who  can  talk  the  most  usually  comes  out  on  top,  even  though  his  position 
may  l)e  insecure.  It  was  Cushny's  wish  to  reduce  the  loose  talk  and  confounded 
theories  then  enveloping  the  kidney  to  a  minimum,  while  expanding  in  some 
small  measure  the  body  of  solid  fact.    With  a  determination  that  amounted 
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almost  to  cruelty  to  theorists,  he  relegated  their  confused  papers,  which  he 
said  were  more  marked  for  their  length  than  depth,  to  the  library  where  they 
could  be  allowed  to  continue  to  collect  dust  as  was  their  proper  fate,  while  he 
sought  out  and  organized  a  few  tangible  facts  which  he  thought  everyone  could 
and  would  believe. 

Cushny  came  into  renal  physiology  hy  way  of  the  intestinal  tract.  Back  in 
1897-98  at  Ann  Arbor  he  and  George  Wallace  had  been  studying  the  action  of 
saline  cathartics;  they  had  found  that  sulfates  and  phosphates  are  not  easily 
absorbed  through  the  intestinal  epithelium  and  had  ascribed  the  catharsis 
induced  by  these  salts  to  the  osmotic  pressure  thereby  set  up  in  the  intestinal 
contents.  It  was  but  a  short  step  to  argue  that  sulfate  and  phosphate  diuresis 
is  similarly  the  result  of  the  failure  of  these  salts  to  be  reabsorbed  by  the  renal 
tubule.  A  simple  notion,  but  against  the  background  of  the  last  decade  of  the 
nineteenth  centur\",  a  profound  one.  When  Hans  Meyer  spoke  of  sulfate 
diuresis  as  "renal  catharsis,"  he  summed  up  the  new  idea  in  catch  phrase. 

In  subsequent  years  Cushny  came  under  the  influence  of  Starling,  and  indeed 
Starling  was  the  editor  of  the  series  of  "Monographs  on  Physiology-"  of  which 
Cushny 's  work  ("The  Secretion  of  Urine")  was  the  second  volume.  It  is 
interesting  to  note  in  passing  that  the  first  of  this  series  had  been  Gaskell's 
"Involuntary  Nervous  System,"  while  the  later  members  included  Sherrington's 
"Physiology  of  Reflex  Action,"  Keith  Lucas'  "Conduction  of  the  Nervous 
Impulse,"  Dale's  "The  Physiological  Basis  of  the  Action  of  Drugs,"  Fletcher's 
"Nature  of  Muscular  Movement,"  Mott's  "The  Cerebral  Mechanisms  of 
Speech,"  and  Lovett  Evans'  "Tissue  Respiration."  A  more  distinguished 
coterie  of  monographs  has  certainly  never  been  published. 

But  to  return  to  the  editor.  Starling,  or  rather  to  the  author  of  the  second  of 
Starling's  series,  Cushny,  it  was  certainly  the  one  who  influenced  the  other 
towards  the  acceptance  of  a  belief  in  a  simple  physical  process  of  glomerular 
filtration  which  owes  its  origin  to  the  hydrostatic  pressure  of  the  blood,  and  owes 
nothing  to  the  vital  nature  of  the  glomerular  capillaries  except  some  degree  of 
impermeability  to  the  plasma  proteins. 

In  1917  Colonel  Starhng  was  in  Egypt  fighting  World  War  I,  and  it  was 
there  that  he  read  the  manuscript  of  Cushny 's  monograph.  That  monograph 
seems  cumbersome  now,  because  from  the  beginning  the  author  has  to  fight 
his  way  through  a  maze  of  elective  theories — apart  from  laboratory  data  of  the 
first  order  there  were  no  facts,  not  even  the  central  idea  of  glomerular  filtration 
could  be  set  forth  as  a  demonstrated  fact.  Consequently  Cushny  endeavored 
to  prepare  the  way  for  the  student,  lest  he  become  wholly  lost  in  the  vapors  of 
contradictorv^  speculation,  by  setting  forth  what  he  aptly  called  his  "Modern 
Theory." 

Accepting  the  premise  that  urine  formation  begins  in  the  gomerulus  with 
with  ultrafiltration,  at  the  expense  of  the  hydrostatic  pressure  of  the  blood,  of  a 
filtrate  containing  all  the  plasma  constituents  other  than  the  molecularly 
gigantic  proteins,  Cushny  sought  to  preserve  simplicity  by  positing  that  it  was 
the  sole  function  of  the  renal  tubules  to  reabsorb  from  this  filtrate  a  fluid  of 


44 


HOMER  ^V.  SMITH 


constant  and  optimal  composition,  a  perfected  Locke's  solution  or  protein-free 
plasma,  in  such  optimal  quantities  as  are  required  to  maintain  the  optimal 
composition  of  the  plasma.  What  was  left  behind  in  the  tubules  passes  on 
into  the  bladder  as  urine.  "The  formation  of  the  glomerular  filtrate,"  he  said, 
"'is  due  to  a  blind  physical  force,  the  absorption  in  the  tubules  is  equally  in- 
dependent of  any  discrimination,  for  the  fluid  absorbed  is  always  the  same, 
whatever  the  needs  of  the  organism  at  the  moment." 

In  retrospect,  we  can  question  if  the  reabsorption  of  a  fluid  of  "optimal 
composition"  and  containing  several  dozen  substances,  the  conservation  of 
wliich  is  advantageous  to  the  organism,  is  indeed  a  simplification  over  the 
alternative  hypothesis  that  the  renal  tubules  reabsorb  these  substances  in- 
dependently, in  accordance  with  as  yet  unidentified  factors  determining  the 
reabsorption  of  each  substance  more  or  less  separately.'-  The  past  twenty  years 
have  shown  that  the  latter  explanation  is  actually  the  case:  tubular  reabsorption 
of  each  constituent  does  in  fact  proceed  more  or  less  independently  of  the  reab- 
sorption of  other  constituents;  so  perhaps  our  philosophical  quibble  about  "sim- 
plicity" is  only  hindsight.  Nevertheless,  one  thinks  that  Cushny  would  have 
been  happy  to  have  had  each  valuable  constituent  of  the  glomerular  filtrate 
reabsorbed  independently  were  it  not  that  this  explanation  seemed  to  entail  a 
terrifying  multiplicity  of  operations  on  the  part  of  the  tubule  cells,  and  this 
multiplicity  of  function  was  just  what  Cushny  was  determined  to  expel  from 
renal  physiology.  And  for  a  very  good  reason:  multiplicity  of  function  is  apt 
to  become  elastic,  even  elective,  until  running  riot  it  escapes  from  all  descriptive 
rules  and  becomes  a  rule  into  itself.  It  ends  in  vitalism,  wherein  every  cell 
operates  in  mysterious  ways  and  under  its  own  wilful  determination  to  achieve 
some  far-off,  if  not  divine,  event.  "\^italism  was  still  a  living  issue  in  Cushny's 
day,  it  had  scarcel.y  been  expelled  from  nerve-muscle  physiology,^  while  many 
explanations  of  renal  activity  were  essentially  vitalistic  in  nature.  Cushny  had 
no  desire  to  aid  and  abet  this  enemy  of  deterministic  science.  As  he  says  of 
his  monograph,  "If  it  serves  as  an  advance  post  from  which  others  may  issue 
against  the  remaining  ramparts  of  vitalism  its  purpose  will  be  attained." 

But  such  are  the  difficulties  inherent  in  ideas,  and  in  the  words  which  we  use 
to  designate  them,  that  on  page  53  of  this  same  monograph  Cushny  says  that 
the  reabsorption  by  the  tubules  of  an  optimal  (juantity  of  fluid  of  an  optimal 
composition  "depends  on  the  vital  activity  of  the  epithelium."  Reducing  vital 
activity  to  the.se  two  by  four  dimensions  and  depriving  it  of  the  prerogatives  of 
qualitative  and  quantitative  discrimination  seems  to  be  a  matter  of  confining 
the  vital  force  by  dialectic  chains. 

2  Water,  Na,  K,  Ca,  PO4,  C'l,  HCO3,  glucose,  various  amino-acids,  vitamins,  hormones  .  .  . 
not  all  these  .substances  have  been  studied  in  detail  but  the  available  information  is  sufficient 
to  indicate  that  the  list  is  a  large  one.  For  recent  studies  on  the  reabsorption  of  water,  Na 
and  CI  see  Shannon  (26, 27),  of  K  see  Winkler  and  Smith  (37),  of  P04,see  Harrison  and  Harri- 
son (11),  of  SO4  see  Goudsmit  and  Keith  (10),  of  glucose  see  Shannon,  Farber  and  Troast 
(28),  of  amino-acids  see  Doty  (7),  of  vitamin  C  see  Friedman,  Sherry  and  Ralli  (8),  of  liemo- 
globin  see  Monke  and  Yuile  (19). 

'  Sherrington's  monograph  on  the  "Integration  of  the  Nervous  System"  had  not  yet 
been  written. 
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It  was,  however,  not  the  multiplicit>-  of  tubvilar  reabsorptive  processes  that 
worried  Cvishny,  but  the  presumed  process  of  tubular  secretion,  in  which  the 
tubular  cells  were  supposed  to  abstract  from  the  blood,  this,  that  and  the  other 
constituent  and  deposit  them  in  the  tubular  urine.  If  we  posit  the  tubular 
secretion  of  three  diverse  substances  we  seem  to  require  a  three-fold  discrimina- 
tion on  the  part  of  the  tubule  cells,  and  why  stop  at  three?  Why  not  say  ten, 
fifty  or  a  hundred  diverse  substances  are  excreted  by  the  tubules,  which  know 
just  what  to  pick  up  out  of  the  blood,  just  when  to  abstract  it,  and  just  how- 
much  to  excrete? 

Heidenhain  had  posited  the  existence  of  a  process  of  secretion  not  only  in  the 
tubules  but  in  the  glomeruli  themselves,  which  he  supposed  secreted  water  and 
salts,  and  from  his  time  on  whenever  an  in\-estigator  foimd  himself  in  difficulty 
with  an  experimental  fact  he  had  too  frequently  been  prone  to  invoke  tubular 
secretion  to  explain  it.  It  is  a  case  of  simple  arithmetic:  if  you  have  three 
explanations,  glomerular  filtration,  tubular  reabsorption,  and  tubular  secretion, 
you  can  dispose  of  the  most  horrendous  unknown  by  the  judicious  application 
of  two  out  of  the  three  available  solutions.  In  the  first  quarter  of  the  century 
renal  physiology-  was  the  sporting  ground  for  this  kind  of  dialectic,  and  it  was 
Cushny's  determination  to  drive  the  deterministically  offensive  one,  tubular 
secretion,  out  of  the  field.  His  position  was  that  when  the  adherents  of  tubular 
secretion  came  across  with  some  believable  and  convincing  evidence  they  would 
be  admitted  to  respectability;  until  then  they  were  persona  non  grata. 

It  was  in  this  milieu  of  the  Cushny  renal  renaissance  that  Richards  came  home 
from  the  War  in  December  1918.  Getting  together  with  Plant,  they  wrote 
up  their  experiments  on  the  perfused  kidney,  guided  by  Cushny's  analysis  of 
the  evidence  on  renal  theorj'.  Then  in  the  Spring  of  1920  Richards  was  in- 
vited to  give  a  Harvey  Lecture  and  immediately  thereafter  he  came  down 
with  an  acute  appendix.  In  the  ensuing  forced  vacation  he  pored  ovei-"  his 
perfu.sion  experiments  and  the  adrenalin  paradox,  some  reprints  of  Krogh's 
papers  on  capillaries,  and  Cushny's  monograph.  Filled  with  admiration  for 
Krogh's  technique  of  direct  observation  of  the  capillaries  in  the  tongue,  foot 
and  me.sentery  of  the  frog,  he  conceived  that  if  he  could  sec  the  glomeruli  at 
work  he  might  obtain  a  confirmation  of  the  Richards-Plant  adrenalin  paradox, 
and  thus  in  his  Harvey  Lecture  be  able  to  present  a  demonstrated  fact  rather 
than  an  hypothesis.  When  he  got  back  to  the  laboratory  in  the  early  Autumn 
he  suggested  the  experiment  to  Carl  F.  Schmidt,  then  an  instructor  in  his 
department. 

No  sooner  said  than  done,  and  what  Richards  and  Schmidt  saw  under  the 
microscope  is  now  familiar  to  e\-ery  student  of  renal  physiology.  On  the  ventral 
surface  of  the  kidney  an  occasional  glomerulus  could  be  discerned,  the  capsule 
distended  with  fluid,  the  blood  cells  moving  in  a  thick  stream  through  the 
acti\'e  capillary  loops.  The  most  cursory  examination  showed  that  the  circulation 
in  some  glomeruli  was  much  more  active  than  the  circulation  in  others;  and 
indeed  in  any  one  glomerulus  the  number  of  active  capillaries  showed  con- 
siderable variability,  a  single  capillary  passing  in  the  course  of  a  short  time 
from  a  state  of  activity,  wherein  the  blood  flow  was  abundant,  to  one  of  inactivity 
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in  wliic'h  the  motion  of  the  colls  was  slow  or  wholly  ari(>st(>cl.  Thus  Richards 
and  Schmidt  came  to  speak  of  the  "intcrinittoncv  of  glomerular  activity," 
and  to  conclude  that  in  the  normal  kidney  not  all  glomeruli  are  active  at  any 
one  time. 

Thes(>  observations  on  the  intermittency  of  glomerular  acti\ity  in  the  frog 
have  been  repeatedly  confirmed,  but  their  implications  for  the  mammalian 
kidney  are  not  yet  clear  after  a  period  of  twenty  years,  and  we  may  set  the 
question  of  intermittency  aside  for  a  moment  while  considering  othei-  f{>atures 
of  the  experiment.  It  was  all  pretty  exciting  stuff.  I  can  remeinbci  hearing 
about  it  in  Boston,  where  I  had  just  come  to  Walter  Cannon's  department 
as  a  National  Research  Council  Fellow.  In  fact,  I  heard  so  much  about  it  in 
Boston  that  for  a  considerable  period  I  labored  under  the  impression  that  the 
exp(M-iment  had  been  done  at  Harvard.  Tlic  basis  for  this  confusion  was  prob- 
ably the  circumstance  that  Jos(>))h  Wearn,  who  had  been  an  assistant  resident 
at  the  Brigham  Hospital  in  191!)  lo  i;)21,  went  to  Philadelphia  in  the  summer 
of  1921  to  join  Richards  as  instructor  in  pharmacology.  Wearn  probably  sent 
back  such  glowing  reports  on  the  frog  kidney,  and  they  were  received  with 
such  interest,  that  out  on  Longwood  Avenue  the  invention  seemed  to  be 
indigenous. 

It  was  Wearn  who  now  imdertook  with  Richards  the  application  of  the 
Chambers'  microdi.s.section  technique  to. the  examination  of  the  composition 
of  the  glomerular  fluid,  Schmidt  having  left  Philadelphia  for  China.  The 
microdissection  technicjue  was  not  all  ]ilanned  out  in  advance,  like  a  well-fought 
military  campaign.  Richards  simply  showed  Wearn  how  to  look  at  a  frog 
kidney,  asked  him  to  perfect  himself  in  the  technique,  and  to  go  on  looking  at 
it;  but  to  come  to  him  if  he  had  any  ideas.  Meanwhile,  Richards  was  drifting 
around  and  drifted  into  a  meeting  of  anatomists  in  which  Robert  Chambers 
was  demonstrating  his  microdissect  iiig  needle.  It  occurred  to  Richards,  and 
he  talked  it  over  with  Wearn  one  night  after  dinner,  that  Chambers'  techniciue 
might  enable  them  to  test  their  explanation  of  the  adrenalin  paradox  by  applying 
the  drug  directly  to  the  afferent  and  efferent  arteriole.  Wearn  went  farther, 
and  suggested  that  they  puncture  the  glomei-ular  capsule,  withdraw  the  (^ajjsular 
fluid  and  analyze  it.  Fired  with  enthusiasm,  they  tackled  this  difficult  task 
and  finally  succeeded. 

The  full  development  of  the  micro-study  of  the  kidne.y  was  a  long  and  arduous 
affair.  Fifteen  yeais  elap.sed  before  the  definitive  publications  on  the  composi- 
tion of  glomerular  and  tubular  urine  made  their  appearance  from  the  Philadel- 
phia laboratories.  Arthur  Walker  joined  the  staff  in  1925,  and  in  later  years 
.Jam(>s  Bordley,  John  Barnwell,  R.  C.  Bradley,  Phyllis  Bott,  and  B.  B.  Westfall. 
The  painstaking  elaboration  of  capillary  analytical  methods  applicable  to  the 
minute  amounts  of  fluid  collected  from  a  glomeiular  capsule  or  a  renal  tubule 
is  in  it.self  an  achievement  of  no  small  importance.  The  first  paper  by  Wearn 
and  Richards  recorded  that  the  glomerular  fluid  is  essentially  free  of  protein, 
but  contains  sugar  even  when  simultaneous  bladder  urine  is  sugar-free.  C'ushny 
was  delighted  with  that  result.    Subsequent  papers  developed  the  ciuantitative 
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technique  until  it  could  be  said  that  in  the  capsule  fluid,  or  glomerular  urine,  the 
glucose,  phosphate,  urea,  iu"ic  acid,  phenol  red  and  creatinine  concentration  is 
just  what  would  be  expected  in  a  protein-free  ultrafiltrate.''  Thus  th(>  doctrine 
of  glomerular  filtration  now  rests  upon  a  bed  of  fact.^ 

The  study  of  tubular  function  had  necessarily  to  be  carried  out  in  a  more  or 
less  random  fashion,  puncturing  a  tubule  wherever  it  presented  itself  in  a 
vulnerable  position  and  blocking  it  fore  or  aft  with  a  droplet  of  mercury;  but 
by  this  method  it  was  shown  that  glucose  and  phosphate  are  reabsorbed  in  the 
proximal  tubule,  and  chloride  in  the  distal  tubule;  that  it  is  in  the  distal  tubule 
that  the  urine  is  acidified,  and  in  the  distal  tubule  that  the  urine  is  made  hypo- 
tonic to  the  blood. 

Thus  there  was  substantiated  the  filtratioii-reabsorption  theory,  in  its  broader 
terms,  as  it  had  been  formulated  in  the  most  elementaiy  sense  by  Ludwig  in 
1844,  and  accepted  with  slight  modification  by  Cushny  in  his  "Modern  Theory" 
in  1917. 

But  there  remained  the  vexing  question  of  tubular  secretion:  did  it  actually 
exist,  and  if  so,  what  part  did  it  play  in  the  formation  of  urine? 

It  might  seem  that  the  micro-study  technique  would  quickly  answer  this 
question,  but  the  answer  was  not  so  easy  to  attain.  Recognizing  that  highly 
varying  quantities  of  water  are  reabosrbed  from  the  glomerular  filtrate  as  it 
pa.sses  down  the  tubules,  one  cannot  say  from  the  degree  to  which  any  particular 
constituent  is  concentrated  over  and  above  the  original  glomerular  filtrate 
(or,  if  you  wish,  the  plasma)  whether  that  degree  of  concentration  is  due  to 
tuljular  secretion  or  merely  to  the  reabsorption  of  water.  Indeed,  even  if 
tul>ular  secretion  is  dismissed  a  -priori,  one  cannot  say  whether  various  urinary 
constituents  have  been  in  part  reabsorbed.  What  is  required  in  order  to  answer 
the  question  is  a  standard  of  reference  for  water  reabsorption,  some  sul)stance 
wliich  can  be  demonstrated  to  be  neither  reabsorbed  nor  secreted  by  the  tul^ules; 
then  from  the  degree  of  concentration  of  this  standard  of  reference  one  can 

■*  A  summary  of  this  work  is  given  by  Rir  liards  in  Ills  Croonian  Lecture  (23),  in  his  second 
Harvey  Lecture  (21)  of  which  he  justly  made  Arthur  Walker  co-author,  and  in  the  Carpenter 
Lecture  (22).  Detailed  papers  appear  in  the  American  Journal  of  Physiology,  118;  111-173, 
1937. 

Walker,  Bott,  Oliver  and  MacDowell  (36)  have  recently  extended  the  micro-technique  to 
rats  and  guinea  pigs  and  shown  that  glomerular  fluid,  entirely  or  nearly  free  of  pidtcin,  cdn- 
tains  reducing  substances  and  creatinine  in  concentrations  similai-  to  those  exist iiij;  in 
plasma  rates.  All  the  reducing  substances  (glucose)  and  at  least  two-thirds  of  the  fluid  are 
reabsorbed  in  the  proximal  tubule,  where  some  chloride  reabsorption  also  occurs,  the 
proximal  tubular  ur  ne  remaining  isotonic  with  plasma. 

Bott  and  Richards  o)  lia\c  shown  that  the  glomerular  membranes  are  coarse  enough  to 
permit  the  passage  partK  h  s  of  20  A.  in  diameter,  with  some  passage  of  particles  of  50  A. 
(mol.  wgt.  of  roughly  .5s,0U()i. 

5  Including  the  recent  work  on  the  rat  and  guinea  pig,  the  demonstration  of  glomerular 
filtration  in  cold  blooded  animals  may  be  considered  an  inadequate  basis  for  accepting  the 
simple,  physical  nature  of  tlie  inoccss  in  all  animals.  An  almost  equally  cogent  demonstra- 
tion that  the  principle  applii  s  to  dog  and  man  is,  however,  available  in  the  study  of  simul- 
taneous clearances,  described  later  in  this  paper. 
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determine  the  extent  of  reabsorption  of  water,  and  hence  whether  any  other 
substance  has  been  reabsorbed  or  secreted.  But  before  that  standard  of 
reference  was  to  come,  the  question  of  tubular  secretion  was  destined  to  be 
answered  in  the  affirmative  by  E.  K.  Marshall,  Jr. 

Trained  as  a  chemist  before  he  went  into  medicine  at  Hopkins,  Marshall's 
development  of  the  urease  method  in  1912  had  led  him,  in  collaboration  with 
D.  M.  Davis,  to  make  observations  on  the  distribution  of  urea  throughout 
various  organs  in  the  body.  One  day  Marshall  and  Davis  happened  upon  two 
dogs  which  had  been  adrenalectomized  by  Samuel  Crowe,  and  discovered  the 
marked  retention  of  urea  which  follows  adrenalectomy.*  This  led  them  into 
a  study  of  the  influence  of  the  adrenals  on  the  kidneys  and,  prior  to  the  War, 
in  collaboration  with  A.  C.  Kolls,  Marshall  had  started  a  .series  of  experiments 
designed  to  study  the  influence  of  the  nerves  on  renal  function,  experiments 
which  were  set  aside  when  he  took  up  work  on  war  gases  in  Xew  Haven  in  the 
summer  of  1917.  Here,  however,  he  read  Cushny's  monograph  and  came  to 
feel  that  some  of  the  results  which  he  and  Kolls  had  obtained  were  incompatible 
with  a  simple  filtration-reab.sorption  theoiy. 

In  the  Fall  of  1917  Marshall  went  to  the  Chemical  Warfare  Station  at 
American  University  in  Washington,  D.  C,  and  it  was  here  that  I  met  him  the 
first  week  in  Januar>-  of  1918.  I  had  originally  been  assigned  to  a  battalion 
of  Liquid  Flame  Throwers  in  the  Engineers,  but  through  the  good  graces 
of  Col.  Wilder  D.  Bancroft  I  was  transferred  to  American  University  where  I 
worked  with  Marshall  and  Lynch  on  mustard  gas. 

The  war  over,  and  gas  warfare  no  longer  of  interest,  Marshall  returned  to 
Hopkins  where  with  Kolls  he  published  their  pre-war  experiments,  with  addi- 
tions, in  1919.  By  this  time  Marshall  had  become  intrigued  with  the  ambiguities 
and  mysteries  of  tubular  function,  and  in  1923  he  and  J.  L.  Mckers  published 
a  paper  entitled  '"The  Mechanism  of  the  Elimination  of  Phenolsulphoneph- 
thalein  by  the  Kidney,  a  Proof  of  Secretion  by  the  Convoluted  Tubules." 
This  proof  consisted  of  the  demoastration  that  after  intravenous  injection  of 
phenolsulphonephthalein  the  dye  accumulates  in  the  cortex  of  the  non-secreting 
kidney  at  a  time  when  the  blood  pressure  is  too  low  to  permit  the  formation  of 
significant  quantities  of  filtrate;  and,  second,  that  the  dye  is  to  a  great  extent 
absorbed  or  combined  with  plasma  protein,  only  a  small  fraction  being  filtrable; 
consequently,  the  quantity  of  free  and  filtrable  dye  in  the  plasma  is  inadequate 
on  any  acceptable  estimation  of  the  rate  of  filtration  to  account  for  the  total 
quantity  excreted  in  a  given  time.  In  retrospect,  the  arguments  in  this  paper 
are  una.s.-;ailable  and  must,  I  think,  be  taken  as  the  first  demonstration  of  tubular 
secretion  in  the  mammalian  kidney.^ 

These  experiments  were  followed  in  the  next  year  by  a  paper  by  Marshall  and 
Crane,  adding  new  and  equally  convincing  evidence,  in  the  demonstration 

'  This  retention  is  now  known  to  be  a  consequence  of  circulatorj  -renal  failure. 

'  See  16  and  14.  If  the  evidence  of  this  paper  was  unconvincing  to  many,  no  doubt  of 
tubular  excretion  could  remain  after  Marshall's  (12)  demonstration  in  19.31  that  70  per  cent 
of  the  phenol  red  in  the  renal  arterial  blood  is  removed  in  one  passage  through  the  kidney, 
despite  the  fact  that  only  25  per  cent  is  filtrable. 


RENAL  PHYSIOLOGY  BETWEEN'  TWO  WARS 


49 


that  as  the  plasma  level  of  phenol  red  is  raised  the  rate  of  excretion  ultimately 
li  \els  off  and  approaches  a  constant,  maximal  value;  this  result  is  incompatible 
\\  ith  a  theory  of  exclusive  filtration,  but  is  explicable  in  terms  of  filtration  plus 
tuljular  secretion,  the  secretory  cells  becoming  saturated  at  higher  plasma  levels. 
At  this  same  time  Mayers  adduced  equally  good  evidence  for  the  secretion  of 
uric  acid  by  the  chicken  kidney:  the  quantity  excreted  at  a  given  plasma  level 
I  icing  inconceivably  greater  than  could  be  excreted  by  filtration  alone,  under 
uny  plausible  assumption  concerning  renal  blood  flow  and  filtration  rate. 

Here,  in  effect,  the  matter  stayed  for  several  years.  Proponents  of  the 
Cushny  theors'  remained  skeptical  of  Marshall's  phenol  red  experiments,  while 
the  proponents  of  tubular  secretion  became  skeptical  of  their  opponents'  reason, 
'['hen  in  1926,  Marshall,  browsing  through  comparative  anatomy,  discovered 
that  a  number  of  fishes  had  been  described  which  possessed  purelj'  tubular 
kidneys.  This  fact,  of  course,  immediately  evoked  Marshall's  interest  in  fish 
urine.  I'nfortunately,  aglomerular  fishes  were  rather  rare,*  but  we  happened 
t(i  have  one  species,  the  goosefish,  at  Salisbury  Cove  where  I  had  been  working 
in  the  summer,  and  Marshall  joined  us  there  in  the  summer  of  1926  to  study 
tioosefish  urine. 

Work  on  the  aglomerular  fishes  had  been  undertaken  independently  by  J.  G. 
l]dwards  in  the  Naples'  laboratory,  and  within  a  short  time  it  was  clear  that 
tliis  purely  tubular  kidney,  which  does  not  even  possess  a  significant  arterial 
l)lood  supply  but  is  perfused  entirely  by  venous  blood  from  the  renal  portal  vein 
and  at  a  pressure  which  is  probably  below  the  osmotic  pressure  of  the  plasma 
jiroteins,  can  excrete  all  the  ordinary  urinary  constituents:  water,  creatine,  urea, 
uric  acid,  magnesium,  sulfate,  potassium  and  chloride:  and,  among  foreign  sub- 
stances, iodide,  nitrate,  thiosulfate,  sulfocyanide,  indigo-carmin,  neutral  red  and 
phenol  red.  About  the  only  three  important  things  it  would  not  excrete  were 
ferrocyanide,  protein  and  glucose.  Marshall  recalls  this  negative  discovery  as 
the  high  point  of  his  experiences  in  renal  physiology,  and  it  was  from  this  point 
that  Jolliffe  and  I  took  off  in  our  later  attempts  to  find  a  carbohydrate  which 
could  serve  as  a  standard  of  reference  for  water  reabsorption  in  the  tubules,  a 
search  which  led,  after  a  false  start  with  ferrocyanide  and  xylose,  to  the  use  of 
inulin. 

So,  by  1930,  the  question  of  tubular  excretion  was  answered  in  the  affirmative. 
But,  as  Richards  said  in  the  discussion  when  Marshall  read  a  paper  at  Woods 
Hole  on  the  aglomerular  fish,  "At  last  he  has  found  an  animal  that  fits  in  with 
his  theory!"  To  prove  tubular  excretion  in  an  aglomerular  fish  or  the  tubular 
excretion  of  phenol  red  in  the  dog,  was  only  to  prove  the  possibility  of  tubular 
excretion  in  other  animals;  the  demonstration  really  answered  no  questions  so 
far  as  the  frog  or  man  was  concerned,  for  conceivably  the  situation  might  be 

*  The  aglomerular  fish  kidney  represents  an  evolutionary  adaptation  to  a  salt-water 
habitat  where,  because  of  the  hypertonicity  of  the  environment,  water  conservation  is  im- 
perative. The  known  list  of  aglomerular  fishes  represents  six  families  and  at  least  a  dozen 
genera,  and  includes  the  familiar  toadfish,  midshipman,  goosefish,  batfish,  sea  horse,  and 
pipefish,  while  many  others  have  greatly  reduced  glomerular  function.  A  discussion  of  the 
evolution  of  the  vertebrate  kidney  is  given  in  the  Porter  Lectures  (31)  and  a  discussion  of 
various  aspects  of  this  problem  is  available  in  other  papers  (13,  15,  29) . 
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different  in  eveiy  species,  and  certainly  it  would  differ  for  different  substances. 
Further  progress  required  that  a  standard  of  reference  by  which  water  reab- 
sorption  in  the  tubules,  or  to  use  the  corollary  of  this  statement,  the  rate  of 
glomerular  filtration,  could  be  measured. 

The  renal  physiology-  which  I  have  reviewed  up  to  this  point  has  been  rather 
more  qualitative  than  quantitative.  For  the  quantitative  approach  we  must 
transfer  to  another  field  of  investigation,  and  cut  back  again  to  the  early  part  of 
the  centurj'.  Strauss  in  1903  and  Widal  and  Javal  in  1904,  had  introduced  the 
determination  of  blood  urea  into  chnical  medicine  for  diagnostic  purposes.  But 
this  datum  by  itself  was  untrustworthy,  since  it  was  contingent  not  only  upon 
the  capacity  of  the  kidney  to  excrete  urea  but  also  upon  the  protein  intake. 
Grehant  in  1904  had  tried  to  use  the  urine/blood  concentration  ratio  as  an  index 
of  functional  capacity,  but  this  was  worse  than  the  blood  urea  alone,  since  the 
concentration  of  urea  in  the  urine  varied  with  the  urine  flow,  which  was  of  course 
not  only  an  uncontrolled,  but  clinically  an  uncontrollable  variable. 

Ambard  and  AVeill  in  1912  attempted  to  relate  the  rate  of  urea  excretion  to 
the  blood  urea  in  a  dynamic  sense,  but  it  so  happens  that  because  of  back-diffu- 
sion the  excretion  of  urea  at  varying  urine  flows  is  a  rather  complex  affair,  and 
Ambard  and  Weill  ended  up  with  an  equation  that  contained  two  square  root 
radicles.'  ^^'hen  used  empirically,  a  square  root  radicle  is  a  mathematician's 
device  to  squeeze  a  correlation  out  of  data  in  which  a  simple  correlation  is  not 
present,  and  .Ambard  and  Weill's  resort  to  this  device  did  not  serve  appreciably 
to  clarify  renal  physiology-. 

In  1914  Franklin  C.  McLean,  who  had  been  professor  of  Pharniacolog\- 
at  Oregon,  had  been  studying  the  blood  sugar'"  in  diabetes  and  was  on  his  way 
to  Breslau  to  work  with  ^Minkowski  when  the  abrupt  declaration  of  war  stopped 
him  on  the  Atlantic  Seaboard.  He  went  instead  to  the  Rockefeller  Institute 
as  a  resident.  Mathematically  minded,  ^IcLean  had  already  been  intrigued 
by  Ambard 's  formula,  and  now  he  sought  to  rearrange  it  into  a  more  rational 
urea  excretion  index."    Conceiving  that  this  index  should  be  constant  in  the 

'  .\mbar(l  and  Weill's  equation  was 


where  Ur  =  blood  urea  in  gm.  per  liter 

D  =  rate  of  excretion  of  urea  in  gm.  per  24  hours 
C  =  Urea  concentration  on  the  urine  in  gm.  per  liter 
K  =  constant 

Mclean  had  made  the  first  blood  sugar  determinations  in  this  country,  using  the  Ber- 
trand  method  wherein  the  copper  reduced  by  something  like  100  cc.  of  plasma  was  filtered 
out  and  weighed. 

"  McLean's  (17)  formula  was 


McLean's  reason  for  making  this  change  was  that  mathematically  the  most  important 
factor  determining  the  value  of  A'  in  the  .\mbard  and  Weill  formula  is  the  blood  urea,  and 


Ur 


gm.  urea  per  24  hours  \/ gm.  urea  per  liter  urine  X  8.96 


=  urea  excretion  index 


weight  in  kg.  X  (gm.  urea  per  liter  of  blood)' 
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disea.secl  as  well  as  the  normal  kitlnoy,  ho  stuclicd  two  cases  of  chronic  nephritis 
over  a  two  months'  period,  while  the  patients  were  kept  on  a  low  and  a  high 
protein  diet.  He  found  that  the  nephritic  kidney  responds  with  increased  urea 
excretion  in  the  face  of  an  elevated  blood  urea  just  as  does  the  normal  kidney, 
the  mechanism  of  excretion  remaining  the  same,  the  only  difference  between  the 
two  being  that  the  nephritic  kidney,  to  use  the  terms  current  in  the  period,  shows 
a  greater  resistance  to  the  passage  of  urea.  Had  McLean  said  that  the  capacity 
to  excrete  urea  relative  to  the  blood  concentration  is  reduced  in  the  diseased 
kidney,  the  description  would  have  been  essentiall^v  modernized.  INIcLean 
abandoned  this  study  when  he  was  called  to  China  to  organize  the  Peking  Union 
Medical  School,  and  left  renal  physiology  behind  him  with  his  chief,  Donald  D. 
Van  Slyke. 

At  about  this  same  time  Thomas  Addis  and  D.  R.  Drury  demonstrated  that 
the  rate  of  urea  excretion  divided  by  the  urea  content  of  the  blood  was  fairly 
constant  if  the  urine  flow  was  maintained  at  high  levels  by  water  diuresis.'- 
Addis  thought  that  the  administered  water  increased  the  excretory  capacity  for 
urea  by  a  nervous  or  humoral  mechanism;  actually  the  diuresis  itself,  by  reduc- 
ing the  back-diffusion  of  urea,  appears  to  be  the  chief  factor  in  explaining  the 
constancy  of  the  Addis  index  under  these  conditions.  But  the  administration 
of  water  apart,  tlic  constancy  of  the  Addis  ratio  still  had  no  explanation  in  renal 
physiology.  The  situation  was  not  inaccurately  summed  up  when,  at  about  this 
time,  on  addressing  the  Academy  of  Medicine,  he  closed  his  remarks  with  an 
emphatic  "All  we  know /or  certain  about  the  kidney,  is  that  it  makes  urine." 

One  of  the  chief  results  of  Addis'  observations  was  to  force  the  quantitative 
mode  of  thinking  into  experimental  renal  physiology  in  this  country.  Para- 
doxically, Addis  has  good-naturedly  deplored  to  me  the  invasion  of  the  quanti- 
tative and  experimental  method  into  clinical  medicine:  "There  was  a  time,  not 
so  long  ago,  when  physiology  was  the  handmaid  of  medicine  and  you  know  how 
disastrous  was  that  bondage.    But  today  there  seems  to  me  a  danger  that  medi- 

since  only  the  square  root  of  the  rate  of  excretion  of  urea  and  the  fourth  root  of  the  concen- 
tration of  urea  in  the  urine  are  used,  moderate  impairment  of  urea  excreting  capacity  might 
yield  a  normal  value  for  K.  The  use  of  the  factor  8.96  merely  served  to  bring  the  normal 
urea  excretion  index  to  100. 

1-  Addis  and  his  co-workers  (1,  2,  3)  found  a  wide  variation  in  normal  subjects  when  the 
formula  of  Ambard  and  Weill  was  used,  and  he  substituted  the  simple  formula 

Urea  in  one  hour's  urine 

—  -. — —  — —  -=  excretion  ratio 

Lrea  in  100  cc.  of  blood 

What  Addis'  ratio  says  is  that  the  excretion  of  urea  per  unit  time  is  proportional  to  the  con- 
centration in  the  blood,  and  independent  of  the  urine  volume.  (Neglecting  the  effects  of 
back-diffusion  through  the  tubules,  which  are  most  marked  at  low  urine  flows,  this  is  essen- 
tially the  true  relationship.)  Since  the  numerator  of  Addis'  ratio  is  the  urea  excreted  in  one 
hour's  urine,  the  figure  actually  represents  the  urea  concentration  times  the  hourly  volume 
and,  except  for  the  difference  in  the  time  element,  the  ratio  is  identical  with  the  maximal 
urea  clearance  of  Moller,  Mcintosh  and  Van  Slyke;  i.e.,  the  Addis  ratio  when  obtained  at 
high  urine  flows  corresponds  to  an  hourly  maximal  clearance. 

For  a  detailed  study  of  the  effect  of  urine  concentration  on  the  tubular  reabsorption  of 
urea  in  the  dog,  see  Shannon  (24),  and  for  a  similar  study  in  man,  see  Chasis  and  Smith  (6). 
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cine  may  be  sterilized  by  becoming  an  appendage  of  phy.siolog>-.  .  .  .  Yomig 
clinicians,  dazzled  by  new  experimental  methods,  are  in  danger  of  becoming 
poor  doctors,  and  they  should  remember  that  they  are  doctors,  first,  last  and  all 
the  time."  To  this  I  would  reply  that  if  the  use  of  quantitative  methods  and 
quantitative  thinking  ends  in  making  poor  doctors,  it  would  indeed  be  tragic, 
but  such  need  not  be  the  case.  I  think  that  quantitatively -minded  doctors  can 
be  better  doctors  than  qualitatively-minded  ones.  .\nd  I  can  also  retort  that 
my  friend  Thomas  Addis  is  in  considerable  measure  responsible  for  the  alleged 
"sterilization"  process,  in  consequence  of  his  pioneer  work  in  this  and  other 
problems  in  renal  physiology'. 

,\fter  McLean  left  the  Rockefeller  Institute,  \an  Slyke,  working  with  Austin 
and  Stillman,  and  later  with  Moller  and  ^Iclntosh,  .showed  that  the  excretoiy 
efficiency  of  the  kidney  could  be  expressed  simply  as  the  volume  of  blood  cleared 
of  urea  by  one  minute's  excretion.  They  called  this  volume  of  blood  the  urea 
clearance.  With  moderate  or  abundant  diuresis,  they  found  that  the  kidnej'S 
of  a  normal  man  excreted  on  the  average  the  amount  of  urea  contained  in  75 
cc.  of  his  blood.  If  the  urea  content  of  the  blood  was  increased  by  urea  feeding, 
the  rate  of  excretion  rose  parallel  with  the  blood  concentration,  so  tliat  the  same 
75  cc.  of  blood  were  cleared  per  minute.  If  the  kidneys  were  damaged  by 
disea.se,  they  cleared  less  blood  of  urea  per  minute:  in  uremia  only  3  or  4  cc.  or 
less.  The  urea  clearance  was  found  to  be  a  .sensitive  clinical  measure  of  renal 
function.  Visualizing,  as  in  a  mea.suring  cylinder,  the  volume  of  blood  which 
represents  the  clearance  makes  it  possible  to  u.se  a  mental  photograph  in  place 
of  a  mathematical  formula. 

The  clearance  is  calculated  as  (mg.  urea  excreted  per  minute)/ (mg.  urea  in 
1  cc.  of  blood).  If  15  mg.  of  urea,  e.g.,  are  excreted  per  minute  and  the  blood 
urea  is  0.2  mg.  per  cc,  the  clearance  is  15/0.2  =  75  cc.  of  blood  per  minute. 

Expressed  in  terms  of  the  analytical  ob.served  values,  urine  urea  concentra- 
tion, ['  and  urine  volume  flow,  1',  the  urea  excretion  rate  is  the  product  UV. 
Indicating  blood  urea  concentration  as  B,  the  clearance  assumes  the  familiar 
form  ordinarily  used  in  its  calculation: 

L  learance  =  -j- 
B 

If  the  urine  flow  fell  below  about  2  cc.  per  minute,  \'an  Slyke  and  his  collabora- 
tors found  that  the  clearance  began  to  decrea.se,"  and  between  flows  of  2  and 
0.5  cc.  fell  approximately  in  proportion  to  the  square  root  of  the  urine  volume. 
In  order  to  u.se  clearances  ob.served  with  low  urine  flows  as  practical  measures 
of  renal  function  it  was  necessary  to  correct  the  ob.served  clearances  b}'  multi- 

'3  The  point  at  which  UV  apparently  beoame  proportional  to  B  (i.e.,  2  cc.  per  minute  in 
man)  Austin,  Stillman  and  Van  Slyke  (4)  called  the  "augmentation  limit".  This  term  un- 
fortunately helped  to  fix  the  erroneous  concept  that  I'V  B  was  independent  of  V  at  urine 
flows  above  2  cc.  per  minute.  Actually  the  relationship  of  f  'V  to  B  is  roughly  parabolic, 
the  curve  rising  rapidly  at  low  urine  flows,  and  gradually  flattening  and  approaching  as  an 
asymptote  the  rate  of  glomerular  filtration  at  very  high  urine  flows  (see  24  and  6). 

For  Moller,  Mcintosh  and  Van  Slyke's  paper  see  (18). 
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plying  with  the  correction  1/  VF,  when  1'  was  less  than  2.  Multiplying  by 
this  factor  gives  the  volume  of  blood  cleared  of  urea  per  minute  when  the  urine 
flow  is  1  cc.  per  minute.  ]Moller,  Mcintosh,  and  \'an  Slykc  called  this  the 
"standard  clearance,"  because  it  applied  to  a  standard  urine  flow  of  1  cc.  per 
minute.    It  averages  54  cc.  of  blood  in  normal  men. 

Standard  clearance  =  observed  clearance  X  ~  (a) 


uVv 

B 


(c) 


To  differentiate  the  higher  clearance  obtained  with  abundant  urine  flows, 
Moller,  Mcintosh,  and  ^'an  Slyke  called  it  the  "maximal  clearance,"  since  it  is 
the  maximum  obtainable  hy  accelerating  the  urine  flow. 

If  in  retrospect  the  square  root  sign  over  the  V  term  in  Austin,  Stillman  and 
Van  Slyke's  equation  for  low  urine  flows  was  a  compromise  with  the  then  inex- 
plicable vagaries  of  urea  excretion,  Moller,  ]McIntosh  and  Slyke  fully  com- 
pensated in  the  direction  of  rationalism  when  they  borrowed,  perhaps  from 
economic  bankruptcy,  the  now  familiar  term  "clearance."  Like  many  good 
things,  this  term  was  born  of  necessit}^  In  1926  Van  Slyke  had  been  on  his 
way  to  Baltimore  to  give  an  address  on  kidney  function,  and  on  the  train  his 
courage  failed  him  when  he  thought  of  facing  an  audience  again  with  a  mathe- 
matical equation.  He  had  learned  what  every  lecturer  must  ultimately  learn, 
that  only  experts  can  visualize  and  comprehend  the  true  realities  which  the 
unreal  symbols  of  a  mathematical  equation  are  intended  to  represent:  the  sim- 
plest equation  has  the  fearsome  power  of  completely  dispelling  the  comprehen- 
sion of  an  audience,  at  least  in  the  fields  of  medicine.  As  Van  Slyke  sat  on  the 
train  seeking  a  solution  of  how  to  dispense  with  mathematics  for  the  benefit  of 
the  medical  profession,  it  occurred  to  him  that  all  that  the  equation  for  high 
urine  flows  said  was  that  in  effect  some  constant  volume  of  blood  was  being 
"cleared"  of  urea  in  each  minute's  time. 

In  my  opinion  this  word  has  been  more  useful  to  renal  physiology  than  all  the 
equations  ever  written.  In  recent  years  it  has  broken  loose  from  the  excretion 
of  urea  and,  taking  conceptual  wings,  has  become  a  generalized  notion  applicable 
to  all  aspects  of  renal  excretion.  We  glibly  say  that  the  kidneys  dear  the  blood 
of  a  large  variety  of  substances:  in  a  particular  subject  and  one  minute's  time 
1.0  cc.  of  blood  may  be  cleared  of  water,  10  cc.  of  sulphate,  20  cc.  of  potassium, 
75  cc.  of  urea,  130  cc.  of  inulin,  760  cc.  of  phenol,  1200  cc.  of  diodrast,  without 
knowing  a  'priori  how  the  kidneys  clear  the  blood  of  these  substances,  whether 
by  filtration  plus  tubular  reabsorption,  filtration  witlK)ut  tubular  reabsorption, 
or  filtration  plus  tubular  excretion.  Urea  is  cleared  first  separation  of  some 
appro.ximately  constant  quantity  of  glomerular  filti-ate,  and  the  reason  that  the 
urea  clearance  decreases  with  decreasing  urine  flow  is  because  the  more  the 
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tubular  urine  is  concentrated  the  more  urea  diffuses  back  into  the  blood.  Glu- 
cose is  also  filtered,  but  the  glucose  clearance  is  normally  zero  because  all  the 
glucose  in  the  tubular  urine  is  leabsorbed;  but  phlorizin  completely  blocks  the 
tubular  reabsorption  of  glucose,  and  in  the  phlorizinized  animal  the  glucose 
clearance  rises  to  a  large  and  relatively  constant  value.  If  no  glucose  is  secreted 
by  the  renal  tubules,  and  if  tubular  reabsorption  is  completely  blocked,  then 
the  rate  at  which  glucose  is  cleared  in  the  phlorizinized  animal  must  be  equal 
to  the  rate  at  which  the  glomenilar  filtrate  is  formed.  But  the  glucose  clear- 
ance in  the  phlorizinized  animal  is  identical  (in  simultaneous  observations!)  with 
the  nmnnitol  clearance,  the  sorbitol  clearance,  the  dulcitol  clearance,  the  creatinine 
clearance,  the  sucrose  clearance,  and  the  inulin  clearance;  except  for  glucose  and 
creatinine,  these  clearances  are  also  identical  in  the  normal  animal:  hence  the 
conclusion  that  in  the  normal  animal,  mannitol,  sorbitol,  dulcitol,  sucrose  and 
inulin  are  excreted  by  filtration  alone,  and  without  tubular  reabsorption  or 
tubular  secretion.  Phlorizin  blocks  the  reabsorption  of  glucose  and  brings  the 
glucose  clearance  up  to  the  level  of  the  filtration  rate.  The  creatinine  clearance 
in  both  the  normal  and  phlorizinized  dog  is  identical  with  the  simultaneous 
inulin  clearance,  but  in  normal  man  (and  apes)  the  former  is  about  30  per  cent 
higher,  indicating  that  in  addition  to  filtration,  some  creatinine  is  cleared  from 
the  blood  by  the  tubules,  as  is  the  case  in  many  of  the  lower  animals.  Phlori- 
zin blocks  this  tubular  excretion  and  brings  the  total  creatinine  clearance  down 
to  the  level  of  the  filtration  rate. 

If,  as  in  the  case  of  creatinine,  the  clearance  of  any  substance,  such  as  phenol 
red  or  diodrast,  is  greater  than  the  simultaneous  inulin  or  mannitol  clearance, 
it  can  only  be  because  some  of  that  substance  is  cleared  by  the  tubules,  in  addi- 
tion to  that  which  is  cleared  through  the  glomeruli.'^  But  there  must  be  a  limit 
even  to  the  process  of  tubular  clearance:  we  cannot  clear  any  substance  from  a 
larger  volume  of  blood  than  actually  perfuses  the  kidneys.  The  clearance  of 
diodrast  in  normal  man,  calculated  as  whole  blood,  is  approximately-  1200  cc. 
per  minute — one  fourth  of  the  total  cardiac  output.  Obviously,  this  mast  be 
close  to  the  total  renal  blood  flow:  i.e.,  the  extraction  of  this  compound  from  the 
renal  blood  must  be  very  nearly  complete  and  for  practical  purposes  we  may  take 
the  diodrast  clearance  as  identical  with  the  renal  blood  flow. 

No  elal)orate  equations  are  involved  in  this  brief  summaiy — only  the  notions 
of  filtration  plus  tul)ular  reabsorption,  or  filtration  plus  tubular  excretion.  The 
only  mathematical  ojieration  required  is  simply  to  multiply  1'  x  V  and  divide 
by>. 

Paradoxically,  Mollcr,  Mcintosh  and  ^'an  Sly ke  confused  the  issue  l)y  calling 
I'y/V IB  a  "clearance,"  .since  in  fact  it  is  the  product  of  a  mathematical  ojjera- 
tion  wherein  W IB  is  multiplied  by  1/  -x/V,  as  shown  in  ecjuations  (a),  (b)  and 
(c)  above;  hence  in  the  .strict  .sen.se  it  is  not  a  real  clearance  but  a  presumed  clear- 
ance predicated  on  the  a.ssumption  that  below  2.0  cc.  per  minute  W IB  will 

"  On  the  premise,  of  course,  that  the  substance  under  examination  is  not  synthetized  by 
the  kidney,  which  is  certainly  true  of  phenol  red,  diodrast,  p-aminohippuric  acid  and  other 
substances  being  studied  by  renal  physiologists. 
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decrease  in  proportion  to  1/  \/V,  and  calculated  to  the  \  alue  of  V  =  1.0.  The 
wide.-^pread  use  of  the  calculation  without  general  recognition  of  its  derivation  has 
served  to  confuse  many  workers.  The  "standard  clearance"  remains  a  physio- 
logical enigma  so  long  as  the  V  term  is  under  a  square  root  radicle.  One  of  the 
hardest  things  students  of  physiology  have  to  learn  is  that  the  two  terms:  CV, 
as  they  occur  in  the  clearance  expression,  must  never  be  divorced ;  for  hy  joining 
them  in  multiplication  they  become  an  integer  standing  for  sonic  quantity  of 
a  substance  excreted  per  unit  time,  and  you  cannot  without  offence  to  reason 
break  a  quantity  of  anything  into  two  dissimilar  parts.  Neither  can  you  put  a 
square  root  sign  over  half  of  it. 

This,  I  think  was  my  own  first  lesson  in  renal  physiology. 

William  Goldring,  who  was  interested  in  the  etiology  of  nephritis,  had  gone 
to  the  Rockefeller  Institute  one  day  in  1928  to  meet  Dr.  Addis  in  order  to  dis- 
cuss with  him  the  Addis  count.  He  could  not  find  Addis  and  happened  to  drift 
into  Van  Slyke's  laborator,y  where  he  was  asked  to  sit  down  and  wait.  He  and 
Van  Slyke  fell  to  talking  about  renal  function  tests,  and  Van  Slyke  suggested 
that  Goldring  ought  to  do  some  urea  clearances  on  patients  with  erysipelas,  of 
which  there  were  a  large  number  in  the  Bellevue  wards.  The  results,  which 
have  never  been  jiublished,  were  very  confusing. 

During  the  febrile  pliaso  of  the  disease,  the  urea  clearance  might  be  as  much 
as  200  per  cent  of  the  ^'an  Sl\  ke  normal  standard,  and  then  during  the  afebrile 
recovery  period  might  fall  to  30  or  40  per  cent  of  the  normal  standard. 
Dr.  Goldring  could  not  make  any  sense  out  of  it,  and  brought  the  data  to  me, 
knowing  that  I  had  been  interested  in  the  renal  physiology  of  fishes,  turtles  and 
the  like.  This  proved  to  be  poor  preparation,  and  I  wrestled  with  his  ever- 
changing  standard  clearances  and  maximal  clearances,  and  got  nowhere.  Some- 
times the  patient's  standard  clearance  was  greater  than  his  maximal  clearance 
on  another  occasion,  and  vice  versa.  I  tried  some  high-flying  mathematics  of 
my  own  (unable  to  interpret  the  physiological  significance  of  the  square  root 
radicle  in  the  standard  clearance)  but  to  no  avail.  Perhaps  •  three  months 
elapsed  before  I  full.y  realized  that  the  maximal  clearance  might  mean  some- 
thing quite  simple  physiologically,  but  the  standard  clearance,  because  of  its 
square  root  radicle,  was  an  unphysiological  and  empirical  calculation.  The 
.standard  clearance  apart,  I  began  to  think  of  the  maximal  clearance  simply  in 
terms  of  filtration  rate  and  tubular  reabsorption,  as  Van  Slyke  had  no  doubt 
thought  of  it  when  he  first  used  the  term.  It  was  soon  evident  enough  that  no 
physiological  interpretation  could  be  forthcoming  until  there  was  contained  in 
the  experiment  some  thoroughly  reliable,  simultaneous  measurement  of  the 
filtration  rate.^^ 

1^  Rehberg  (20)  clearly  saw  the  need  of  such  a  standard  of  reference  in  1926;  he  rather 
arbitrarily  chose  creatinine  for  this  purpose,  on  the  grounds  that  creatinine  was  concen- 
trated in  the  urine  to  a  greater  extent  than  any  other  identified  constituent  in  the  urine. 
Recent  worlv,  however,  demonsti-ates  that  creatinine  is  in  part  excreted  in  man  by  the 
tubules.  The  creatinine  clearance  has,  however,  been  widely  if  erroneously  accepted  by 
European  investigators  as  identical  with  the  filtration  rate. 
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This  led,  in  1929,  to  experiments  by  Norman  Jolliffe,  showing  that  xylose  is 
not  excreted  by  the  aglomerular  fish,  and  then  to  further  experiments  on  the  dog 
and  man  with  Jollitie  and  subsequently  with  James  A.  Shannon.  Our  first  essay 
on  the  measvu'ement  of  the  filtration  rate  using  xylose,  sucrose  and  raflRnose 
proved  to  be  wrong,  but  we  were  ne\er  wholly  content  with  it,  and  had  sought 
among  other  carbohydrates  for  still  larger  molecules  where  there  could  be  no 
possibility  of  back  diffusion.  Sometime  in  1933  I  hit  upon  the  inulin  idea,  but 
a  laboratory  sample  pro\ed  to  be  relatively  insoluble  and  I  momentarily  dis- 
carded it.  Fresh  inulin  was  ultimately  procured  and,  in  the  latter  part  of  the 
year  we  got  down  to  work  with  inulin  in  a  .serious  manner.  We  discovered  then 
that  we  were  wrong  alwut  xylose  as  a  sub.stance  suitable  for  the  measiu-ement  of 
the  filtration  rate,  but  we  were  now  more  than  ever  con\  inced  that  we  were 
right  about  inulin.'^ 

In  October  of  1934  Richards  came  to  New  York  to  read  a  paper  on  kidney 
function  before  the  Society  of  Experimental  Biology  and  ^ledicine,  and  we 
discovered  that  we  were  working  on  the  same  problems  and  with  the  same  mo- 
tives and  with  the  same  substance.  As  far  back  at  1900  when  he  had  been  a 
student  under  Philip  Hiss,  the  bacteriologist  at  Columbia,  Richards  had  sug- 
gested inulin  to  Hiss  as  a  poly.sacchride  which  might  yield  only  levulose  for 
fermentation.  If  I  am  not  mi.staken,  an  inulin  medium  is  still  in  use  which  is 
based  on  that  suggestion.  Thirty  years  later  when  he  was  racking  his  brain 
for  a  substance  suitable  for  the  measurement  of  glomerular  filtration,  inulin  had 
recurred  to  him. 

With  the  introduction  of  the  inulin  clearance  the  way  was  open  to  study  tubu- 
lar reabsorption  and  tubular  excretion  in  a  quantitative  manner.  In  1935 
Shannon,  studying  phenol  red  excretion  in  the  dog,  showed,  in  accordance  with 
the  surmi.se  of  Marshall  and  Crane,  that  at  high  plasma  levels  the  tubules  do 
indeed  become  "saturated'.'  and  excrete  the  dye  at  a  constant  maximal  rate. 
This  maximal-  limitation  in  tubular  excretion  has  sub.se(}uently  been  demon- 
strated for  diodrast  and  a  number  of  other  substances  in  both  dog  and  man, 
and  may  be  considered  to  be  a  characteristic  featiu'e  of  tubular  activity.^' 

It  was  also  in  1935  that  CJoldring,  Clark  and  Smith  pointed  out  that  the 
phenol  red  clearance  at  low  plasma  levels  (where  the  tubules  are  not  approach- 
ing saturation)  afforded  a  close  approximation  to  the  renal  blood  flow.  At  this 
point  Herbert  Chasis  joined  our  group,  and  a  little  later,  Hilmert  Ranges.  In 
1937  Cloldring,  Chasis  and  my.self  showed  that  the  clearance  of  diodrast,  the 
tubular  excretion  of  which  had  been  demonstrated  by  Elsom,  Bott  and  Shiels 
in  Richards'  laboratory,  afforded  a  clo.ser  and  indeed  quite  satisfactory  measure 
of  the  renal  blood  flow;  and  further,  that  the  maximal  rate  of  tubular  excretion 
of  diodrast  (or  diodrast  Tm)  could  be  used  to  characterize  the  total  (juantity  of 
functional  tubular  tissue  in  the  kidneys,  independently  of  the  blood  flow  or 

"  A  long  series  of  papers  dealing  with  simultaneous  clearances  in  various  species  (fishes, 
dog  and  man)  is  reviewed  in  the  "Physiology  of  the  Kidney"  (30j,  in  the  Porter  Lectures 
(31),  and  by  Smith,  f'inkelstein  and  Smith  (35). 

"  Tubular  excretion  has  been  reviewed  by  Shannon  (25). 
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filtration  rate.^*  In  1938  Sliannon,  Faihcr  and  Troast  showed  that  a  similar, 
limitino;  maximal  rate  eharactei'ized  the  reahsorpt  ion  ol'  glucose  by  the  tubules 
and,  in  line  with  diodrast  Tm,  they  called  this  Icim  iilucose  Tm. 

The  application  of  the  methods  for  the  measurement  of  blood  flow  aiul  filtra- 
tion rate  together  with  the  saturation  methods  (diodrast  Tm  and  glucose  Tm), 
opens  new  avenues  of  approach  to  the  study  of  the  distril)ution  of  l)lootl  or 
glomerular  filtrate  among  the  functional  units  of  the  kidney.  We  can  then  re- 
turn, in  our  study  of  the  human  kidney,  to  the  problem  of  glomerular  intermitt- 
ency,  and  its  corollary  of  possible  intermittency  in  tul)ular  perfusion,  raised  by 
Richards  and  Schmidt  twenty  years  ago.  This  problem,  with  conjoint  studies 
of  the  effects  of  di.sease  upon  tutnilar  function,  comprises  the  sul)ject  matter  of 
the  following  paper. 
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I.  INTRODUCTIOX 

In  192-i  Richards  and  Schmidt  (28)  noted  by  the  direct  microscopic  observa- 
tion of  the  exposed  frog's  kidney,  that  in  only  some  of  the  glomeruli,  or  in  some 
of  the  capillaries  in  individual  glomeruli,  was  the  circulation  acti\'e  at  any  one 
moment,  an  observation  which  has  since  been  confirmed  in  other  cold-blooded 
animals.  It  has  further  been  shown  that  the  glomerular  circulation  can  be 
increased  by  water  diuresis  and  \-arious  drugs,  notably  cafTeine,  and  decreased 
by  splanchnic  stimulation  (2,  4,  12,  27,  44).  In  the  frog  (15),  the  alligator 
(Shannon,  impublished  obser\  ations)  and  the  marine  teleost  fishes  (9)  the  rate 
of  glomerular  filtration  is  more  or  less  proportional  to  the  rate  of  urine  forma- 
tion; while  in  the  marine  seal,  an  animal  entirely  dependent  upon  its  metabolic 
water  for  urine  formation,  both  glomerular  filtration  and  renal  blood  flow  have 
been  shown  to  increase  markedly  after  the  ingestion  of  food  (5,  22).  The  inter- 
relation between  total  filtration  rate  and  diuresis  in  these  species  indicates  that 
the  glomerular  circulation  is  somehow  subordinated  to  physiological  control, 
while  in  the  frog  Forster  (16)  has  shown  l)y  the  application  of  the  glucose  satura- 
tion method  that  glomerular  intermittenc>'  is  probably  an  all  or  nothing  phe- 
nomenon. 

The  notion  of  intermittent  glomerular  activity  has  been  transferred  to  higher 
animals  on  the  basis  of  the  distribution  of  dyes  injected  into  the  dog  and  rabbit 
kidneys  (21,  23),  but  White  (45)  has  concluded  that  where  all  the  glomeruli  of 
the  dog  or  rabbit  are  not  injected,  the  unequal  distribution  of  injection  fluid 
is  attributable  primarily  to  differences  in  patency  of  the  larger,  preglomerular 
ve.'jsels,  rather  than  inactivity  of  individual  glomeruli,  and  that  under  normal 
conditions  all  the  glomerular  vessels  are  open. 

There  exist  in  the  human  kidney  various  non-glomerular  vascular  channels 
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which  might  permit  the  direct  perfusion  of  the  tubules:  the  chief  types  of  such 
channels  are  represented  by  exceptional  terminal  or  lateral  arterioles  which 
terminate  directly  in  the  capillary  net  of  the  cortex  corticus,  capsular  arterioles 
which  j)enetrate  the  cortical  capillary  net,  arterioles  stemming  from  the  afferent 
arterioles  to  make  cUrect  connection  with  the  capillary  plexus,  or  Isaacs-Ludwig 
arterioles,  and  arteriolae  rectae  verae  which  pass  directly  from  the  interlobular 
arteries  into  the  medidla;  in  addition,  direct  anastomoses  connect  the  arterioles 
and  veins  which  might  ])ermit  the  arterial  perfusion  of  at  least  some  portions 
of  the  peritubular  cai^illary  bed  by  a  retrograde  capillary  perfusion.'  (For 
literature,  see  34.)  All  the  above  connections  are  relatively  rare  and  probably 
of  negligible  importance  in  the  normal  kidney,  but  it  is  conceivable  that  in  chronic 
renal  disease  one  or  more  types  of  such  channels  might,  by  hypertrophy,  come 
to  play  an  important  .sustaining  or  excretory  role.  Indeed,  Ohver  and  his 
collaborators  (24)  have  shown  that  arterioles  of  the  I.saacs-Ludwig  type  do 
hypertrophy  in  chronic  diffu.se  glomemlonephritis,  and  by  their  exquisite  re- 
const  inctions  they  have  demonstrated  the  survival  of  aglomeiiilar  nephrons 
which  have  the  appearance  of  functional  integrity. 

Since  the  function  of  non-glomerular  arterioles,  in  either  the  normal  or  al> 
normal  kidney,  must  be  related  to  the  maintenance  of  the  tubular  blood  supply 
when  the  glomerular  circulation  is  reduced,  their  potential  importance  would 
be  considerably  enhanced  could  it  be  demonstrated  that  a  substantial  fraction 
of  the  glomeruli  in  the  normal  kidney  are  inactive  at  any  one  time.  Hence  the 
l^roblems  of  intermittent  glomerular  activity  and  direct  tubular  blood  supply 
are  essentially  interdependent.  In  broader  terms,  one  might  argue  a  priori 
that  the  well  developed  renal-portal  (venous)  circulation  to  the  tubules  which 
characterizes  the  kidney  in  the  fishes,  amphibia,  reptiles  and  birds,  would,  by 
su.staining  tubular  perfusion,  favor  intermittent  glomemlar  activity;  whereas 
the  complete  absence  of  such  a  renal-portal  circulation  in  the  mammals  would 
militate  against  intermittent  activity. 

From  the  physiologic  point  of  view,  our  interest  in  the  question  of  the  relative 
distribution  of  glomerular  activity  among  various  nephrons  in  the  kidney  is 
enhanced  by  the  circumstance  that  the  reabsorptive  tubule,  which  is  individually 
fixed  in  size,  is  also  limited  by  certain  maximal  capacities  or  rates  of  acti\'ity, 
and  it  is  fair  presumption  that  the  quantity  of  filtrate  delivered  to  each  tubule 
is  somehow  conditioned  by  this  circumstance.  The  relative  distrilnition  of 
tubular  perfusion  is  a  conjoint  problem:  were  the  distribution  of  peritubular 
blood  subject  to  control  independently  of  the  glomerular  circulation,  the  glo- 
meiiilar-tubular  balance  could  .scarcely  fail  to  be  impaired. 

The  pre.<ent  study  is  an  examination  of  the.se  problems,  utilizing  two  .satura- 
tion phenomena  known  to  characterize  tubules,  namely  the  real)sorption  of 
glucose  and  the  excretion  of  diodrast.  The  study  naturally  divides  it.self  into 
three  parts:  first,  the  application  of  the  .saturation  methods  to  the  determination 

"  Springonim  C39),  combining  the  thormostromuhr  method  of  measuring  renal  blood 
flow  in  the  anesthetized  dog  with  simultaneous  measurements  of  blood  pressure  in  the 
brachial  arter>-  and  the  renal  vein,  was  unable  to  discover  any  evidence  of  functional 
arterio- venous  anastomoses  during  vasomotor  excitation  of  various  types. 
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of  glucose  Tm  and  diodrast  Tm;  second,  the  magnitude  of  these  terms  in  relation 
to  each  other  and  to  the  filtration  rate,  in  both  the  normal  and  diseased  kidney — 
essentially  a  statistical  study  of  the  normal  and  abnormal  parameters  or  ideal 
means;  and  third,  the  application  of  the  titration  method  to  the  freciuency 
distribution  problem,  wherein  glucose  saturation  is  used  to  determine  the 
distribution  of  glomerular  filtrate,  and  diodrast  saturation  is  used  to  determine 
the  distribution  of  tubular  perfusate,  among  the  nephrons  of  individual  subjects. 

II.  DE.SCRIPTION  OF  THE  S.A.TURATION  METHODS 

1.  The  reproducibility  of  glucose  Tm  and  diodrast  Tm 

Shannon  and  Fisher  (32)  and  Shannon,  Farber  and  Troast  (31)  have  shown 
in  the  dog  that  as  the  plasma  level  of  glucose  is  progressively  elevated,  a  point 
is  ultimately  reached  where  the  tubular  reabsorption  of  glucose  reaches  a  con- 
stant, maximal  rate.  Below  the  minimal  level  of  plasma  gluco.se  required  to 
effect  tubular  saturation,  reabsorption  from  the  tubular  urine  is  essentially 
complete;  above  this  minimal  level,  such  glucose  as  is  filtered  through  the 
glomeruli  in  excess  of  the  maximal  rate  of  reabsorption  is  excreted  in  the  urine. 
The  maximal  rate  of  reabsorption,  as  measured  for  the  two  kidneys,  is  in  any  one 
animal  a  reproducible  value  (31)  and  is  indei)endent  of  the  plasma  glucose  level 
between  the  minimal  saturating  le\-el  (typically  about  200  mg.  per  cent  in  the 
dog)  and  2000  mg.  per  cent . 

The  quantity  of  glucose  filtered  per  minute  constitutes  the  load  of  glucose 
offei-ed  to  the  tul)ulcs  fur  real isoi ptioii ;  for  the  entire  kidneys  this  load  (mg.  per 
min.)  is  the  (  (incciit lat ioif  (it  <iln((isc  in  the  glomerular  filtrate,  or  Pg  (mg.  per 
cc),  multiplied  by  the  rate  of  filtration,  Cuf  (cc.  per  min.):  i.e.,  glucose 
load  =  PgCi\  .  The  rate  of  tubular  reabsorption  of  glucose,  To  (mg.  per 
min.),  is  the  difference  between  this  load  and  the  ciuantity  of  glucose  excreted 
in  the  urine  per  minute,  or  TcF: 

(1)  To=^  PoCj^-  -  UoV 

where  f'c  (mg.  per  cc.)  is  the  urine  glucose  concentration  and  T  (cc.  per  min.) 
is  the  urine  flow.  Roughly  speaking,  as  Pg  is  increased,  Tg  remains  equal  to 
PgCis  {UgV  being  equal  to  zero)  until  the  maximal  reabsorptive  capacity  is 
reached.  This  maximal  rate  of  tubular  reabsorption  is  designated  as  gluco.se 
Tm,  or  Tma  . 

Where  filtration  is  arrested  completely  in  a  glomerulus,  the  attached  tubule 

^  The  concentration  of  glucose  in  the  glomerular  filtrate  is  greater  than  in  the  plasma  in 
consequence  of  the  abstraction  of  plasma  proteins  in  the  filtration  process,  the  true  con- 
centration in  the  filtrate  being  Pg/U',  where  W  equals  1— per  cent  of  plasma  protein/100. 
But  since  the  true  filtration  rate  in  cc.  of  water  is  Ci\\V,  the  term  lU  cancels  out  of  all  our 
equations  relating  to  TniG- 

To  express  all  "filtration  clearances"  in  terms  of  plasma  water,  in  conformity  with 
physiologic  fact,  would  be  cumbersome,  and,  as  a  matter  of  convenience,  it  seems  desirable 
to  adhere  to  the  generally  accepted  convention  of  expressing  tiiem  as  xohunes  of  phi.sma, 
introducing  the  correction  W  only  when  quantitatively  necessary.  The  correction  is  neces- 
sary in  the  calculation  of  tubular  excretion  of  a  solute  bound  to  plasma  proteins,  as  in 
equation  (2)  of  this  paper. 
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will  no  longer  participate  in  glucose  reab.-?orption  and  Tma  will  decrease  pro- 
portionally, the  decrease  in  Tnia  being  independent  of  the  filtration  rate  in  the 
remaining  nephrons.  Short  of  complete  cessation  of  filtration,  the  contribution 
of  any  unsaturated  nephron  to  To  vriW  depend  upon  the  load  of  glucose  being 
delivered  to  that  nephron,  i.e.,  upon  the  plasma  concentration  of  glucose  and 
the  filtration  rate  in  the  attached  glomerulus  (this  circumstance  affording  the 
basis  for  the  method  developed  in  Part  V  of  this  paper  for  evaluating  the 
distribution  of  glomerular  activity);  but  at  a  concentration  of  glucose  high 
enough  to  saturate  all  nephrons  having  an  average  rate  of  filtration,  the  gross 
measurement  of  To  may  be  expected  to  afford  a  rough  index  of  the  number  of 
active  glomendi. 

In  an  analogous  manner,  elevation  of  the  plasma  concentration,  of  diodrast 
leads  ultimately  to  the  saturation  of  the  excretory  mechanism  of  the  tubules, 
under  which  conditions  they  excrete  diodrast  at  a  fixed  and  reproducible 
rate  (37). 

The  rate  of  tubular  excretion  of  diodrast.  To  ,  is  given  by  the  difference  be- 
tween the  total  rate  of  excretion  UdV,  and  the  rate  of  diodrast  filtration,  the 
latter  being  given  by  the  product  of  the  plasma  concentration,  Po  ,  times  the 
rate  of  glomerular  filtration,  C'/.v  ,  times  the  fraction  of  free,  filterable  diodrast 
in  the  plasma,  FW^;  i.e., 

(2)  To  =  UoV  -  FWPoCrs 

The  load  of  diodrast  carried  to  the  tubules  must  be  calculated  from  the  plasma 
concentration,  Po  ,  and  the  renal  plasma  flow,  as  estimated  from  the  diodrast 
clearance,  Co  ■  For  a  discu.ssion  of  this  calculation  the  reader  is  referred  to 
equation  14.  It  is  sufficient  to  remark  here  that  when  Po  is  high  enough  to 
maintain  tubular  saturation,  To  has  a  maximal  value  and  is  designated  as 
diodrast  Tm,  or  Tmo  . 

Complete  ischemia  of  any  tubule  will  result  in  that  tubule  dropping  out  of  the 
process  of  diodrast  excretion,  and  hence  in  a  proportional  decrease  in  Tmo  , 
this  decrease  being  independent  of  the  quantity  of  blood  perfusing  other  tubules. 

2.  Determination  of  definitive  Tmr, 

Table  I  presents  data  on  .six  normal  subjects  showing  the  reproducibility  of 
Tma  under  standard  conditions,  either  determined  on  different  occasions  or  at 
different  load/Te  ratios  on  the  .same  occasion.  In  addition,  repeated  deter- 
minations were  made  on  eight  of  the  subjects  listed  in  Table  II.  Of  20  repeated 
determinations,  IG  agree  within  5  per  cent,  the  exceptions  being  E.  B.  and  H.  M. 
(0  per  cent ),  T.  S.  (8  per  cent ),  and  P.  M.  (12  per  cent ). 

Shannon  and  his  co-workers  (31,  32)  have  shown  in  the  dog  that  To  does 
not  increa.se  when  the  load/Tc  ratio  is  increased  from  1.0,  or  slightly  above,  to 

'  W  appears  in  this  equation  because  the  nomogram  of  Smith  and  Smith  (^38)  relates 
the  equiliVjrium  fonrentration  of  free  diodrast  per  100  cc.  of  plasma  water  fultrafiltrate)  to 
the  coneentration  of  total  diodrast  per  100  fc.  of  plasma;  when  the  concentration  in  the  fil- 
trate is  referred  back  to  plasma,  as  in  the  term  Fd,  it  is  diluted  bj-  protein  to  the  extent  of  11', 
where  \V  =  1.00 — percent  protein/100. 
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10.0.  In  no  case  ha\o  we  endeavored  to  reach  .such  a  high  ratio  a.s  the  latter 
figure  and  believe  that  it  would  be  impractical  in  mo.st  .suljjects,  since  under 
these  conditions  the  lu-ine  flow  is  very  large  and  very  rapid  infusions  must  be 
given  to  pre\-ent  dehydration.''  We  do  not  in  general  recommend  raising  Pa 
above  700  mg.  per  cent;  in  a  subject  in  whom  Cjs  is  relatively  high  {e.g.,  140) 
and  Tma  relatively  low  {e.g.,  300)  this  will  yield  a  load/T^  ratio  of  3.27;  but  if 
the  above  figures  are  100  and  400,  respectively,  this  ratio  will  be  only  1.75. 
Moreover,  we  have  the  impression  that,  unlike  the  dog  where  the  infusion  of 
glucose  at  a  constant  rate  tends  to  produce  a  progressive  increase  in  Pa  ,  in 
man  increased  utilization  or  some  other  factor  causes  Pa  to  level  off  into  a 

TABLE  I 


Reproducibility  of  glucose  Tm  in  normal  subjects 


SUBUECT 

DATE 

INULIN 

GLUCOSE 

GLUCOSE 

A  GLUCOSE 

CLEARANCE 

Tm 

LOAD/  To 

Tm 

cc.  per  minute 

mg.  per  minute 

per  cent 

J.  J. 

November   7,  1940 

134 

313 

1.33 

November  11,  1940 

140 

313 

1.05 

±0.00 

E.  B. 

September  16,  1940 

112 

293 

1.07 

September  30,  1940 

128 

287 

1.30 

-0.02 

November    9,  1940 

112 

277 

1.26 

-0.06 

C.  H. 

September  23,  1940 

136 

290 

1.54 

November    4,  1940 

129 

290 

2.41 

±0.00 

L.  T. 

September  20,  1940 

91 

282 

1.18 

September  20,  1940 

100 

270 

1.33 

-0.04 

T.  T. 

November  13,  1940 

166 

536 

1.51 

November  13,  1940 

.  170 

543 

1.43 

+0.01 

November  13,  1940 

173 

526 

1.17 

-0.02 

I.  X. 

January       3,  1941 

96 

266 

1.33 

January       3,  1941 

99 

257 

1.50 

-0.03 

January       3,  1941 

98 

266 

1.66 

±0.00 

January       3,  1941 

108 

271 

1.90 

+0.02 

February     5,  1941 

99 

,  265 

1.15 

±0.00 

plateau,  or  even  to  fall,  so  that  the  rate  of  infusion  must  be  constantly  accel- 
erated (from  1.0  up  to  4  grams  per  minute)  in  order  to  maintain  a  steadily 
ascending  curve  and  to  reach  plasma  concentrations  as  high  as  700  mg.  per  cent. 

■*  The  highest  urine  flow  ever  ob.serv^ed  by  us  was  reached  inadvortently  while  endeavor- 
ing to  attain  a  higli  \oad/To  ratio;  the  urine  flow  rose  to  41  vr.  per  minute  Fur  twenty  minutes 
(Fa  —  1400  mg.  per  cent)  during  which  time  the  inulin  V ratio  was  reduced  to  3.5.  There 
was  moderate  cyanosis  and  considerable  subjective  discomfort  because  of  dehydration. 
During  forced  glycuresis  {Pa  —  500  to  600  mg.  per  cent )  urine  flows  as  high  as  20  to  25  cc. 
per  minute  are  not  infrequent,  but  rarely  exceed  .30  cc.  per  miiuite  (inulin  U /P  ratio  - 
4.0  to  5.0).  Such  a  draft  upon  the  body  fluids  cannot  be  sustained  for  long,  though  one 
individual  (CP.,  10/27/39)  was  not  incommoded  by  an  average  urine  flow  of  32  cc.  for  50 
minutes,  in  spite  of  an  infusion  rate  of  only  6  cc.  per  minute.  In  general,  urine  flows  during 
7'wi(j  measurement  range  from  12  to  20  cc.  jjer  minute,  with  the  inulin  or  mannitol  V /P  ratio 
ranging  from  6.5  to  4.0.  Equally  high  urine  flows  (20  to  30  cc.)  may  be  obtained  during  Tmo 
measurement,  with  inulin  U /P  ratios  ranging  down  to  4.0,  though  here  such  extreme  diure- 
sis is  much  less  frequent. 


TABLE  II 

Glucose  Tm  and  diodrast  Tm  under  the  action  of  adrenalin,  hyperemia  and  caffeine 
The  per  cent  change  produced  by  adrenalin,  hyperemia  or  caffeine  is  calcvilated  on  the 

basis  of  the  control  observation  (or  the  average  control  value  where  more  than  one  is  shown) 

immediately  preceding  the  experimental  datum  in  the  table. 

Columns  3,  4,  7  and  9  are  corrected  to  1.73  sq.  m. ;  column  9  is  corrected  to  98.5°F.  rectal 

temperature  on  the  assumption  that  diodrast  Tm  increases  10  per  cent  for  each  degree  (F.) 

of  temperature. 


SUBJECT 

PHSM.\ 
CLEARANCE 

C/.v  Co 

z 

5  2 
?  " 

1  " 

it 

s 

p 

5  2 

e 

So 

Q 
O 

a 

SI 

is 
s  t> 

<i 

o 
o 

s 

o 

cc.  per 

ffljf. 

mg. 
iodine 

per 

per 

per 

mtnute 

minute 

per 
minule 

t,t"le 

cent' 

cent 

cent 

P.  F. 

5/19/38 

139 

852 

16.3 

4.55 

57.6 

Control 

-  /on  /oo 

134 

604 

22.2 

2.39 

58.7 

—  29 

+2 

Adrenalin 

5/25/38 

143 

1528 

2.50 

56.3 

+79 

—  2 

Hj'peremia 

J.  C. 

1J//7/JO 

141 

472 

29.8 

2.39 

61 .0 

.\drenalin 

144 

954 

15. 1 

2.81 

63.4 

+  102 

+4 

Hyperemia 

F.  A. 

1  /of\  /on 
1 / oO/ o9 

113 

746 

15.2 

3.56 

53.7 

Control 

1  o  /oci  /oo 

138 

560 

24.6 

3.76 

58.8 

-25 

+9 

.\(lrenalin 

1/25/39 

124 

1270 

9.8 

2.61 

53.4 

+70 

—  1 

Hyperemia 

A.  L. 

2/17/39 

131 

854 

15.4 

1 .79 

282 

Control 

2/17/39 

120 

542 

22.2 

1 . 70 

299 

-37 

+6 

.Adrenalin 

«  .  S. 

o  /  I  A  /on 
2/10/o9 

148 

697 

21 .2 

1 .72 

338 

Control 

2/10/39 

139 

555 

25. 1 

1 .64 

360 

-20 

+6 

.\d  renal  in 

E.  M. 

3/  1/39 

129 

666 

19.4 

1 .74 

344 

2.99 

48.7 

Control 

1  /OA  /on 
l/i£D/o9 

128 

808 

15.8 

3.97 

45.8 

+21 

— 6 

Hyperemia 

o  /  o  /on 
3/  o/39 

111 

847 

13.2 

1 .81 

332 

8.15 

44.5 

+26 

-3 

—9 

Hyperemia 

12/22/38 

126 

746 

2.50.  51.0 

+  12^ 

+5 

Hyperemia 

J.  J. 

3/15/39 

162 

946 

17. 1 

1 .84 

385 

7.12 

56.4 

Control 

4/14/39 

198 

2.13 

374 

Control 

3/24/39 

146 

1655 

8.8 

1 .79 

416 

16.4 

54.1 

+75 

+  10 

—  4 

Hyperemia 

4/  5/39 

146 

757 

19.3 

2.25 

372 

4.83 

64.5 

-20 

-2 

+  14 

.\drenalin 

H.  M. 

6/  2/39 

150 

1 .79 

431 

Control 

6/  2/39 

140 

1.88 

450 

+4 

.\drenalin 

6/14/39 

138 

1 .63 

455 

3.02 

65.7 

Control 

6/14/39 

129 

1 .68 

458 

2.16 

64.2 

+  1 

—  2 

.\drenalin 

5/10/39 

154 

1090 

13.5 

1.61 

400 

-12 

Hyperemia 

J.  Hu 

2/13/39 

128 

714 

17.9 

1.30 

319 

Control 

2/13/39 

138 

602 

22.9 

1.18 

316 

-16 

-1 

Caffeine 

2/20/39 

124 

752 

16.5 

1.37 

322 

Control 

2/20/39 

126 

1.19 

299 

4.32 

40.3 

Control 

2/27/39 

137 

655 

21.7 

1.45 

336 

8.25 

43.2 

-13 

+8 

+7 

Caffeine 

3/  3/39 

129 

950 

13.1 

1.57 

338 

8.42 

42.2 

+26 

+9 

+5 

Hyperemia 

C.  C. 

5/15/39 

181 

705 

25.7 

1.27 

415 

4.98 

64.3 

Control 

5/29/39 

141 

1.53 

417 

Control 

6/2<)/39 

i:i4 

1.91 

349 

4.02 

63.7 

Control 

6/29/39 

161 

2.18 

342 

3.40i  64.2 

-13 

±0 

Caffeine 

5/22/39 

147 

818 

18.0 

1.58  392 

6.72 

60.6 

+  16 

-1 

-5 

Hyperemia 

6/  7/39 

147 

930 

15.8 

1.92 

390 

5.78 

63.6 

+32 

-1 

-1 

Hyperemia 
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TABLE  11— Continued 


PLASUA 
CLEARANCE 

1 

H 

SUBJECT 

DATE 

1 

£ 

8 

a 

t-, 
p 

2 

i 
I 

« 

o 

A  DIODRAST 
CLEARANCE 

i 

o 

< 
° 

mlnulc 

cc.  per 

mg. 
t>er 
minute 

mg. 
iodine 

per 
minute 

Per 
cent 

per 
cent 

per 
cent 

R.  D. 

2/24/39 

135 

920 

1 .21 

356 

3.85 

58.7 

Control 

3/  6/39 

137 

1302 

9.45 

46.2 

_LJO 

—  21 

H\'pereiiiia 

6/  9/39 

117 

1 .25 

351 

2.06 

59.8 

Control 

6/  9/39 

140 

1.10 

377 

1 .85 

54.0 

+7 

—  10 

Caffeine 

6/15/39 

117 

2.26 

51 .8 

Control 

6/15/39 

122 

2.24 

45.4 

— 12 

Caffeine 

J.  B. 

6/28/39 

127 

1 .44 

309 

4.27 

59.7 

Control 

6/28/39 

139 

1 .40 

319 

5.32 

59.4 

+3 

—  1 

Caffeine 

T.  S. 

10/18/39 

156 

1.74 

344 

2.02 

57.5 

Control 

10/18/39 

157 

1.73 

394 

1 .73 

55.4 

+  15 

—  4 

Adrenalin 

10/25/39 

138 

1.77 

317 

2.58 

57.0 

—  8 

Control 

C.  P. 

10/20/39 

160 

1 .63 

416 

1 .86 

58.2 

Control 

10/20/39 

119 

2.50 

213 

1.44 

55.4 

-49 

-5 

Adrenalin 

10/27/39 

161 

1.75 

420 

3.55 

56.7 

Control 

11/  3/39 

164 

904 

1.76 

424 

Control 

P.  M. 

10/16/39 

119 

1.82 

246 

1.19 

62.4 

Control 

10/16/39 

126 

2.22 

267 

1.22 

52.5 

+9 

-16 

Adrenalin 

10/11/39 

93 

1.92 

227 

3.21 

55.3 

Control 

10/11/39 

128 

3.09 

207 

3.50 

51.9 

-9 

-6 

Caffeine 

10/23/39 

114 

1.74 

257 

2.89 

59.4 

Control 

Even  under  these  conditions  UgV  may  not  exceed  0.25  grams  per  minute. 
The  great  capacity  of  the  body  to  dispose  of  gkicose  by  storage  or  utiUzation 
presents  one  of  the  chief  difficulties  in  the  gkicose  titration  method. 

In  most  of  the  control  observations  in  Tables  I  and  II  the  load/To  ratio  has 
not  varied  greatly  in  the  several  observations,  (this  difference  being  greater  than 
0.3  only  in  C.  H.,  T.  T.,  and  I.  X.),  but  a  wider  spread  is  available  in  the  various 
experimental  observations  in  Table  II;  since  Ta  did  not  change  under  the  experi- 
mental conditions  there  recorded,  we  believe  these  data  may  be  considered  as 
supplementing  the  data  in  Table  I,  from  which  we  infer  that  definitive  Tttig  is 
generally  reached  in  the  normal  kidney  at  a  load/Tc  ratio  of  1.25,  and  that  no 
increase  in  To  is  to  be  expected  at  higher  levels.' 

»  In  a  previous  report  we  believed  that  glucose  reabsorption  had  a  i)erceptible  tempera- 
ture coefficient,  like  the  tubular  excretion  of  diodr:ist  (Hh.  Sulis(  (ni(  nt  observations  have 
caused  us  to  doubt  this  view;  the  question  is  not  rcadil.N-  cxaniiiK  d  cxiK'rimentally ,  but  we 
feel  that  for  the  present  it  is  advisable  to  omit  temiiiTatuic  (  (irrcctiniis  and  to  present  the 
data  as  observed.  Consequently  certain  data  on  Tiii,^  from  Tal)lc  III  of  our  previous  paper 
(19)  are  again  presented  here,  uncorrected  for  temperature,  while  (jther  data  in  that  table 
are  excluded  from  the  present  report  on  the  grounds  that  the  load/Tc  ratio  is  not  high 
enough  to  insure  saturation.  The  present  data  may  be  taken  as  replacing  the  previous 
table  entirely. 
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3.  Determination  of  definitive  Truo 
The  elevation  of  the  plasma  concentration  of  diodrast  to  levels  at  which  all 
tubules  are  saturated  (load/ To  ratio  greater  than  2.0)  is  a  relatively  easy  matter, 
but  experience  has  taught  us  that  the  injection  of  large  quantities  of  diodrast 
solution  is  apt  to  temporarily  reduce  Tmo  ,  probably  by  causing  vasoconstriction 
of  some  of  the  renal  arterioles.  The  reaction  is  unusual,  however,  if  the  priming 
injection  of  diodrast  is  administered  slowly. 

4-  Independence  of  tubidar  reabsorption  and  tubular  excretion 

To  answer  the  question  whether  tubular  reabsorption  (glucose)  is  physio- 
logically independent  of  tubular  excretion  (diodrast),  we  have- measured  these 
terms  both  simultaneously  and  independently  in  .several  subjects.  In  no  case 
have  we  found  that  either  value  is  affected  by  saturation  of  the  other  system.^ 
In  view  of  the  above  fact,  Tma  and  Tnio  may  be  determined  simultaneoush% 
as  has  been  done  in  some  instances  in  Table  II.  The  double  procedure  is  not 
recommended,  however,  since  it  offers  opportunities  for  unanticipated  com- 
plications. 

5.  The  reproducibility  of  Tmc  and  Tm^  ,  as  examined  by  adrenalin,  caffeine  and 
pyrogenic  hyperemia 

The  present  section  is  an  inquiry  into  the  question  of  whether  Tma  and  Tmo 
are  influenced  by  drugs  which  alter  the  effective  renal  blood  flow,  as  measured 
by  the  diodrast  clearance  (see  Table  II).  In  such  an  examination  it  is  desirable 
to  have  some  knowledge  of  the  extent  to  which  the.se  agents  have  altered  the 
renal  blood  flow.  Since  saturation  of  the  tubules  with  respect  to  the  reabsorp- 
tion of  gluco.se  does  not  interfere  with  the  tubular  excretion  of  diodrast,  the 
diodrast  clearance  can  be  followed  simultaneously  with  the  measurement  of 
Tmr,  for  eight  to  ten  .successive  clearance  periods,  the  drug  lieing  administered 
at  the  middle  of  the  series.  (Examples  of  this  procedure  are  given  in  Table  II 
in  the  obi^ervations  on  A.  L.,  W.  S.,  etc.)  If  no  information  is  desired  on  the 
diodrast  clearance,  i.e.,  if  the  action  of  the  drug  on  the  renal  blood  flow  is  to  be 
inferred  from  .separate  ob.'^ervations  made  under  comparable  conditions,  Tmo 
may  .similarly  be  followed  throughout  the  "control"  and  "exi)enmentar'  ob- 
servations. (See  H.  M.,  June  14,  1939.)  Or  the  "control"  and  "experimental" 
observations  on  Tmo  may  be  made  on  different  occasions,  as  in  the  case  of  P.  F., 
J.  C\,  etc.  This  has  been  the  invariable  procedure  in  the  study  of  pyrogenic 
hyi)eremia,  since  it  was  desirable  to  ob.serve  both  the  diodrast  clearance  and 
Tm„  during  the  hyperemic  state,  in  order  to  determine  to  what  extent  the  renal 
blood  flow  had  been  increa.sed  by  the  pyrogen. 

Adrenalin.    The  action  of  adrenalin  on  the  renal  circulation  in  man  has  been 

•  Substances  which  arc  excreted  by  the  tubules  (phenol  red,  diodrast,  hippuran  and  other 
hippuric  acid  derivatives  (13))  do  interfere  with  the  simultaneous  excretion  of  each  othei*; 
while  xylose  (and  galactose)  interfere  with  the  reabsorption  of  glucose  (29).  Since  both  the 
(glucose)  reabsorptive  and  excretory  process  are  probablj'  localized  in  the  proximal  tubule, 
it  appears  that  systems  which  are  chemically  independent  of  each  other  may  be  localized 
in  the  same  nephron  segment,  and  possibly  in  the  same  tubule  cell. 
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discussed  olsewluMV  (7).  Adrenalin  reduces  the  effective  renal  plasma  flow 
by  constriction  of  the  efferent  glomerular  arterioles.  The  dose  usually  em- 
ployed here  has  been  0.5  mg.  subcutaneously  jjlus  0.5  mg.  intramuscularly, 
though  occasionally  where  there  was  no  marked  effect  on  blood  pressure  a 
supplementary  dose  of  0.5  mg.  intramuscularly  has  been  given  about  twenty 
minutes  later  in  order  to  maintain  the  action  through  the  whole  period  of  renal 
observation.  The  diodrast  clearance  was  followed  in  P.  F.,  F.  A.,  W.  S.  and 
J.  J.  and  was  consistently  reduced  (  —  29,  —25,  —37,  —20  and  —20  per  cent), 
confirming  ovu-  previous  experience. 

ATma  =  +6,  +0,  -2,  +4,  +1,  +15  (T.  S.)  and  +9  per  cent  (average 
net  A  =  +6  per  cent).  The  preponderance  of  changes  in  the  positive  direction 
might  indicate  that  adrenalin  increases  the  filtration  rate  in  a  few  glomeruli  in 
which  this  rate  is  normally  too  low  to  effect  tubular  saturation  at  the  load/ T a 
ratios  used,  but  the  .series  as  a  whole  shows  that  the  proportion  of  such  nephrons 
is  small.  It  can  certainly  be  concluded  that  adrenalin  does  not  close  any 
glomeruli,  in  spite  of  a  marked  reduction  in  total  blood  flow. 

(Subject  C.  P.  received  a  supplementary  intramuscular  injection  of  0.5  mg. 
of  adrenalin  20  minutes  after  the  first  divided  dose,  and  .showed  a  decrease  of  49 
per  cent  in  Tma — i.e.,  a  large  number  of  glomeruli  were  apparently  closed  by  the 
drug.  Since  the  filtration  rate  dropped  2G  per  cent,  it  appears  that  widespread 
afferent  constriction  occurred.  There  were  no  exceptional  objective  symptoms 
and  no  subjective  complaints.  This  is  the  only  time  a  response  of  this  type  has 
occurred  in  many  observations  on  adrenalin  and  we  consider  it  atypical,  at  least 
for  moderate  doses.) 

ATrriD  +2,  +9,  +14,  -2,  -4,  -5  and  -10  per  cent  (average  net  A  = 
nil).  Although  two  of  these  changes  are  large,  they  are  in  opposite  directions, 
and  the  other  changes  are  also  inconsistent.  We  conclude,  therefore,  that 
adrenalin  does  not  bring  into  or  exclude  from  perfusion  any  substantial  quantity 
of  tubular  tissue. 

Caffeine.  The  xanthine  deri\ati\os  have  a  complex  effect  upon  the  renal 
circulation;  there  is  a  delayed  reduction  in  renal  blood  flow  which  appears  to 
be  an  indirect  effect  of  the  drug  upon  the  efferent  glomerular  arterioles,  mediated 
perhaps  through  increa.sed  .sympathetic  tone;  and  there  is  generally  a  slow,  pro- 
gressive, but  sHght  increase  in  filtration  rate  which,  since  the  mean  arterial 
pres.sure  is  not  greatly  increased,  may  represent  slight  dilatation  of  the  afferent 
glomerular  arterioles  (7).  Although  theophylline  is  more  popular  in  clinical 
u.se,  partly  becau.se  it  has  less  central  efTect,  caffeine  is  the  substance  which  has 
been  demonstrated  to  increase  the  glomerular  circulation  in  cold-blooded  animals 
and  we  have  therefore  used  caffeine  throughout  this  study.  '  The  dose  has 
ranged  from  1.0  gram  intramuscularly  and  1.0  gram  intravenously  of  caffeine 
sodium  benzoate  down  to  half  this  amount.  The  diodrast  clearance  was  fol- 
lowed in  two  in.stances  only  (both  on  J.  Hu.),  and  showed  a  decrease  (—16  and 
—  13  per  cent),  while  the  filtration  rate  consistently  incivased  (  +  8,  +9,  +20, 
+4,  +38  and  +9  per  cent,  average  net  change  =  +15  i)er  cent),  both  results 
being  in  agreement  with  our  previous  study. 

ATrriG  =  -1,  +8,  -13,  +7,  +3  and  -9  per  cent  (average  net  A  =  -1 
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per  cent).  The  failure  of  Ttria  to  increase  consistently  at  a  time  when  the  total 
filtration  rate  is  increased  indicates  that  caffeine  does  not  increase  the  filtration 
rate  in  any  significant  number  of  glomeruli  in  which  this  rate  is  so  low  as  to 
prevent  saturation  of  the  tubules  at  the  load/Tc  ratio  used. 

ATniD  =  +7,  ±0,  —10,  —12,  —1  and  —6  per  cent  (average  net  A  =  —8 
per  cent).  Two  of  these  results  (  —  10  and  —12  per  cent)  were  obtained  in  a 
.subject  R.  D.,  in  whom  Tm^  has  shown  marked  changes  in  control  observations 
(51.8  to  59.8),  and  we  suspect  that  this  is  an  example  of  spontaneous  changes  in 
intrinsic  tubular  activity  of  unknown  origin,  such  as  are  discussed  in  connection 
with  renal  function  in  hypertensive  subjects  (19).  Excluding  this  sul)ject,  the 
other  changes  are  .so  slight  as  to  indicate  that  caffeine  does  not  disturb  tubular 
perfusion. 

Hyperemia.  Renal  hyperemia  (7)  was  induced  by  the  intravenous  injection 
of  pyrogenic  inulin  of  known  potency  (Lot  No.  268).  In  every  case  the  subject 
was  premedicated  with  amidopyrine  (10  grains  every  four  hours  for  16  to  24 
hours  before  the  test)  in  order  to  block  autonomic  disturbances  other  than  the 
renal  response.  The  diodra-st  clearance  was  followed  in  most  instances  and 
generally  increa.sed  markedly  (+79,  +70,  +21,  +12,  +75,  +26,  +16,  +32 
and  +41  per  cent,  with  an  extreme  difference  in  J.  C,  as  between  adrenalin 
and  hyperemia,  of  +102  per  cent). 

ATwc  =  -3,  +10,  -12,  +9,  -1  and  -1  (average  net  =  +2  per  cent). 
That  Tmr.  changes  .so  little  indicates  that  pyrogenic  hyperemia  (efferent  arteriolar 
dilatation)  does  not  increa.se  activity  in  any  subactive  glomeruli. 

ATtno  =  -2,  +4,  -1,  -6,  -9,  +5,  -4,  +5,  -5,  -1,  -21  percent  (average 
net  A  =  —  3  per  cent).  The  single  large  change  (  —  21  per  cent)  is  again  in 
R.  D.,  and  may  reflect  a  spontaneous  rather  than  an  experimentally  induced 
change.  The  slight  changes  in  other  in.stances  indicate  that  renal  hyperemia 
does  not  bring  under  perfusion  any  unperfused  tubules  in  the  normal  kidney. 
(This  is  not  the  ca.se  in  some  sul)jects  with  es.sential  hypertension  (20). 

Discussion.  Were  any  appreciable  number  of  glomeruli  in  the  normal  kidney 
inactive,  or  prone  to  pass  into  a  state  of  low  activity  by  virtue  of  normal  inter- 
mittency,  we  believe  that  one  or  all  of  the.se  methods  of  examination  woidd 
have  revealed  changes  in  Tma  of  a  much  larger  order  of  magnitude  than  those 
ob.served.  It  is  true  that  in  the  case  of  both  adrenalin  ischemia  and  pyrogenic 
hyperemia,  the  chief  locus  of  action  on  the  renal  vascular  tree  appears  to  be 
beyond  the  glomeruli,  presumably  in  the  efferent  glomerular  arterioles;  and  it  is 
po.ssible  that  constriction  of  the  efferent  arteriole  would  not  arrest  filtration 
in  an  otherwise  active  glomerulus,  while  efferent  dilatation  would  not  permit 
restoration  of  activity  in  a  previou.'^ly  inactive  glomerulus;  but  it  is  difficult  to 
believe  that  such  marked  changes  in  total  renal  blood  flow  would  fail  to  disturb 
a  pattern  of  intermittent  activity  involving  any  large  number  of  glomeruli, 
were  .such  intermittent  activity  present.  The  argument  is  more  cogent  in  the 
ca.se  of  caffeine,  which  increases  the  total  filtration  rate:  the  failure  of  this  dmg 
to  increa.se  Tmo  is  very  strong  evidence  against  intermittent  glomerular  ac- 
tivity. 

Diodrast  7'w  refers  to  the  numl)er  of  "active"  tubtiles  which  are  perfused  at 
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any  moment.  Wo  hiwv  (>lso\vhere  (35)  remarked  on  the  possible  imiwrtance 
of  the  circulation  of  interstitial  fluid  in  the  perfusion  of  the  tubules  (see  also 
p.  94) ;  if  this  presupposition  is  credited,  it  is  perhaps  not  to  be  expected  that 
marked  changes  in  renal  blood  flow  would  result  in  significant  changes  in  the 
perfusion  of  tubular  tissue,  since  the  continued  circulation  of  interstitial  fluid 
would  tend  to  maintain  tubular  perfusion  even  wheie  some  glomeruli  were 
inactive.  But  it  is  eciually  possible  that  the  perfusion  of  the  tubules  is  strictly 
dependent  on  the  perfusion  of  the  glomeruli,  and  that  our  failure  to  modify 
TniD  is  contingent  upon  the  circumstance  that  glomerular  activity  is  uniformly 
maintained  under  all  the  above  conditions. 

In  any  case,  the  above  results,  in  showing  that  the  number  of  nephrons  reab- 
sorbing gluco.se  at  moderate  load/ To  ratios  is  not  increased  by  circumstances 
which  greatly  increase  glomerular  pressure  (adrenalin  and  caffeine)  or  total  renal 
blood  flow  (hyperemia),  controvert  the  idea,  carried  into  mammalian  physiology 
from  ob.servation.s  on  cold-blooded  animals,  that  any  significant  number  of 
glomeruli  are  inactive  at  any  moment. 

III.  COMPARISON  OF  T ma  AND  Tmo  IN'  NORMAL  SUBJECTS 

The  foregoing  studies,  carried  out  under  conditions  representing  the  most 
vigorous  vascular  changes  readily  induced  in  the  human  kidney,  afford  increased 
confidence  in  the  significance  of  the  data  obtained  by  the  use  of  the  glucose  and 
diodrast  saturation  methods.  The  reproducibility  of  Tma  and  Tmo  is  such  that 
we  may  proceed  on  the  premise  that  the  intrinsic  activity  of  both  the  reabsorp- 
tive  and  excretory  mechanisms  of  the  tubules  is  essentially  stable  and  amenable 
to  adequate  measurement.  (The  reader  is  cautioned  that  certain  procedures 
can  of  course  close  the  glomeruli,  or  acutely  reduce  perfusion  of  the  tubules,  and 
a  subsequent  section  of  this  paper  is  devoted  to  precautions  which  must  be 
taken  in  this  respect.) 

This  intrinsic  stai^ility  leads  to  the  expectation  that  a  comparison  of  the  two 
saturation  methods  in  the  diseased  kidney  ma\'  afford  information  on  the  effects 
of  di.sease  on  .specific  tubular  processes.'  For  this  comparison  a  knowledge  of 
the  normal  statistical  parameters  is  of  course  necess;u\-,  and  consequently  the 
available  normal  data  are  summarized  in  Table  111.  Other  pertinent  data 
on  the  filtration  rate  (f/.v),  diodrast  clearance  (Co),  etc.,  are  included  for  com- 
pleteness. 

The  data  on  normal  subjects  in  Table  III  are  di\'ided  into  the  "old  series" 
presented  in  a  previous  paper  (19),  the  "new  series"  here  presented  for  the  first 
time,  and  a  "combined  series"  in  which  all  data  are  treated  together.^    In  the 

'  One  of  course  cannot  generalize  from  the  reabsorption  of  gIucof5e  to  the  reabsorption 
of  chloride,  water  or  other  substances,  since  entirely  ciiffcicnt  icibsoriitive  mechanisms 
are  involved;  nor  from  the  excretion  of  diodrast  to  the  excretion  of  other  sul)stances  which 
may  be  handled  by  wholly  independent  mechanisms.  As  renal  physiology  increasingly 
develops  ciuantitative  methods  and  modes  of  thought  the  reiteration  of  these  cjualifications 
becomes  increasingly  superfluous. 

'  We  are  greatly  indebted  to  Mr.  Charles  Sternhecl  for  the  statistical  analysis  of  the 
new  and  combined  series. 
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TABLE  III 

Glucose  Tm  and  diodrast  Tm  in  normal  subjects 
Each  datum  in  columns  5,  6,  7,  8  and  9  represents  the  average  of  three  or  more  clear- 
ance periods,  and  is  corrected  to  1.73  sq.  m.;  column  8  is  corrected  to  98.5°F. 
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statistical  analysis  our  old  data  on  TtUa  are  wholly  replaced  by  those  of  the 
present  paper,  for  reasons  cited  earlier;  and  since  each  subject  is  counted  only 
once,  certain  duplications  in  C,.y  and  Tmp  are  omitted,  chiefly  from  among 
those  subjects  who  appeared  in  our  previously  published  Table  III  (19). 

Examination  of  the  summaries  in  our  present  Table  III  shows  that  the  means 
of  the  new  and  old  series  are  in  good  agreement,  especially  among  the  men  where 
the  numbers  of  individuals  are  larger.  The  correlation  coefficient,  r,  between 
C/.v  and  Tnio  and  between  Cn  and  Tttid  is  lower  among  men  in  the  new  series, 
but  remains  good  in  the  coml)ined  series  in  both  sexes,  bearing  out  the  usefulness 
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Fig.  1.  Inulin  Clearance  (C/.v  or  Filtration  Rate)  in  Normal  Subjects,  Related  to  Glucose 
Tm  (Tma  or  Maximal  Rate  of  Glucose  Reabsorption). 

The  statistical  backgrounfi,  M,  is  the  mean  ratio  Ci\/  Tmo  .  dt  multiples  of  the  standard 
deviation.  The  ellipse  is  calculated  (20,  see  also  note  at  end  of  this  paper)  to  contain  70 
per  cent  of  the  observations,  and  actually  contains  71  per  cent. 

of  Trrio  as  an  index  of  the  ((uantity  of  functional  ti.-;sue  to  which  to  refer  Cix 
and  C'd  ■ 

With  the  increase  in  the  number  of  data  on  women,  it  has  seemed  desirable  to 
separate  the  two  sexes  and  u.se  the  specific  sex  data  for  future  reference,  especially 
since  in  every  ca.se  the  means  are  significantly  smaller  in  women  than  in  men. 
In  all  statistical  references  in  this  paper  the  appropriate  sex  .standards,  as  cited 
under  the  combined  .series,  are  u.sed. 

One  major  purpo.se  of  this  study  concerns  the  relation  of  Tnio  to  other  renal 
functions,  and  it  will  be  observed  in  Table  III  that  this  term  ha.s  a  significantly 
positive  correlation  (0.()5())  only  with  (',.v  among  the  men,  the  correlation  with 
and       being  ><>  low  (0.323  nnd  0.235)  as  to  be  ([uestionable.    Among  the 
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women,  Cjn  and  Tma  show  no  correlation,  but  we  believe  that,  this  may  be 
fortuitously  related  to  the  small  sample.  As  the  reader  will  see  in  Fig\ire  1,  both 
terms  have  a  relatively  narrow  dispersion,  which  circumstance  contributes  some 
uncertainty  to  the  coefficient  of  correlation;  while  the  dispersion  in  the  case  of 
women  is  even  narrower.  In  neither  case  is  the  series  large  enough  to  warrant 
confident  conclusions,  but  the  data  indicate  that  Trria  is  positively  correlated 
with  T/.v  in  men  (and  by  inference  we  believe  this  to  be  true  of  women)  (fig.  1): 
i.e.,  the  tubular  reabsorptive  capacity  is  roughly  proportional  to  the  filtration 
rate. 
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Fig.  2.  Glucose  Tm  in  Normal  Subjects,  Related  to  Diodrast  Tm  (Maximal  Rate  of 
Tubular  Excretion). 

The  statistical  background,  M,  is  the  mean  ratio  Tma/TniD  ±  multiples  of  the  standard 
deviation.  The  ellipse  is  calculated  to  contain  70  per  cent  of  the  observations,  and  actually 
contains  72  per  cent. 

The  correlation  between  Tmo  and  Tyno  is  relatively  poor:  i.e.,  the  tubular 
reabsorptive  capacity  bears  little  or  no  relation  to  the  tubular  excretoiy  capacity, 
as  is  shown  in  Figure  2. 

A  positive  correlation  between  Cin  and  Tni„  is  rather  to  be  anticipated,  in 
view  of  the  functional  relationship  which,  in  the  interests  of  glucose  conservation, 
we  may  expect  to  find  between  any  glomerulus  and  its  nephron.  A  priori, 
there  is  no  reason  to  expect  that  glucose  reabsorption  would  have  any  functional 
relationship  to  renal  blood  flow  or  tubular  excretion,  and  hence  the  poorer 
correlation  of  Tma  with  Co  and  Tthd  is  not  surprising.  This  poor  correlation 
shows  that  the  reabsorptive  and  excretory  activities  of  a  tubule,  even  where 
these  are  probably  localized  in  the  same  segment,  may  be  developed  to  quite 
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different  functional  levels,  and  reveals  the  precariousness  of  judging  tubular 
functional  capacity  by  one  index,  and  especially  by  cytological  appearance. 

IV.  COMPARISOX  OF  TlUa  AND  TiUd  IX  HYPERTEXSIVE  SUBJECTS 

In  our  previous  paper  on  renal  function  in  subjects  with  essential  hypertension 
(20),  we  recorded  our  conclusion  that  during  the  progress  of  this  disease  the 
excretory  capacity  of  the  tubules  for  diodrast  is  impaired,  leading  to  a  reduction 
in  Tmu  ■    Since  in  some  sul)jects  the  ratio  Cis/Tmo  had  values  far  in  excess  of 


DIODRAST    Tm  MGM.  IODINE  PER  1.73  SQ.  M.  PER  MINUTE 

Fig.  3.  Glucose  Tm  in  Hypertensive  Subjects,  Related  to  Diodrast  Tm 
The  statistical  background  is  the  normal  mean  (.17)  ratio  7'///(,  T)ni,  .  ±  multiples  of  the 
standard  deviation,  as  shown  in  Figure  2.  Most  of  the  obsc?  \^iti(>ns  ^uc  low  in  respect  to 
the  normal  value  of  Tmn  ,  but  normal  in  respect  to  the  vahic  ol  /  ///(,•  .  Hence  74  per 
cent  fall  above  the  mean  ratio,  M.  I.e.,  Tmo  may  be  decreased  markedly  in  hypertensive 
subjects,  while  Tmr,  is  essentially  normal.  The  term  "impotent"  has  been  used  to  describe 
tubules  which  have  lost  the  power  of  excreting  diodrast,  but  which  remain  connected  to 
functional  glomeruli:  the  trend  depicted  here  indicat(>s  that  such  " impotent"  tubules  can 
reabsorb  glucose. 

normal,  we  inferred  that  this  loss  of  excretory  capacity  might  occur  without 
obliteration  of  the  glomeridus  or  occlusion  of  the  tulnile  in  a  certain  fraction  of 
nephrons,  leading  to  the  formation  of  what  we  called  "impotent"  nejjhion.s. 
(We  recognized  that  increased  glomerular  pressiu'e  associated  with  elevated  blood 
pressure  could  produce  the  .same  effect,  and  that  there  was  available  in  the  study 
referred  to  no  certain  m(>ans  of  <liff(>r(>ntiating  these  factors;  nevertheless  tlic 
general  relations  of  the  data  led  us  to  jjlace  the  emjihasis  on  tubular  impotence 
rather  than  increased  glomerular  |)i'e.s.sure.) 

It  is  of  special  interest  then  to  observe  the  i-ehiti\('  \alu('s  of  Tm,;  and  Tin,, 
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in  hypertensive  subjects.  Data  pertinent  to  this  (inestion  are  ^iven  in  Table 
IV  and  Figures  3  and  4.    These  data  show  that : 

1)  In  the  hypertensive  kidney  Tmi,  may  suff(>r  marked  reduction  while  Tvia 
tends  to  remain  within  the  normal  limits  of  200-450  mg.  per  minute.  This  is 
well  displayed  by  the  scatter  diagiam  of  Figure  3,  which  is  to  be  compared  with 
Figure  2  for  the  normal  distribution.  It  will  lie  seen  from  Figure  3  that  the  ratio 
Tma/TmD  for  most  subjects  lies  well  above  the  normal  mean  (M),  in  con.sequence 
primarily  of  a  reduction  in  Tnio  rather  than  in  consequence  of  an  increase  in  Tma  ■ 
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Fig.  4.  Inulin  Clearance  in  Hypertensive  Subjects,  Related  to  Glucose  Tm 
The  statistical  background  is  the  normal  mean  (M)  ratio  CjN/Tnio  ,  ±  standard  devia- 
tion, as  shown  in  Figure  1 .  Although  both  and  Tmo  tend  to  fall  below  the  mean  normal 
values,  the  ratio  Cj,\/TmG  is  maintained  at  its  normal  value,  indicating  that  Tma  is  not 
specifically  affected  by  the  disease,  but  is  decreased  only  in  consequence  of  reduction  of 
C/.v  .  I.e.,  as  glomeruli  are  deleted  from  the  kidney  by  arteriolar  or  glomerular  lesions, 
the  attached  tubules  necessarily  drop  out  of  glucose  reabsorption,  but  glucose  reabsorption 
per  se  is  not  impaired  by  hypertensive  disease. 

In  two  subjects  (S.  W.  and  P.  T.)  the  filtration  rate  is  excessively  low,  jjerhaps  reflecting 
thickening  of  the  glomerular  membranes  or  some  other  impediment  to  filtration,  not  typi- 
cally present  in  the  other  subjects. 

2)  Tma  and  Ci.w  maintain  an  almost  precisely  normal  propurtional  ratio  in  the 
hypertensive  kidney,  as  is  shown  by  Figuie  4,  froni  which  fact  we  infer  that 
Tm-G  is  reduced  only  if  the  filtration  rate  is  reduced;  i.e.,  glucose  reab.sorption  is 
not  specifically  impaired  in  hypertensive  disease,  and  Tma  is  reduced  only  when 
the  glomerulus  of  a  nephron  is  obliterated  by  x  ascular  changes  and  the  attaclied 
tubule  is  passively  cut  off  from  reabsorptive  activity.  The  alternative  (explana- 
tion, that  specific  impairment  of  tubular  reabsorptive  capacity  is  primary  but 
that  the  filtration  rate  is  simultaneously  reduced  to  a  proportional  extent,  so  as 
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TABLE  IV 

Glucose  Tm  ami  diodrast  Tm  in  hypertensive  sid)jects 
Each  datum  in  columns  5,  6,  7,  8  and  9  represents  the  average  of  three  or  more  clearance 
periods.    Columns  5.  6,  7,  8  and  0  are  corrected  to  1.73  sq.  m.;  column  S  is  corrected  to 
9S.5°F. 
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21 

1 

64 

3/13/39 

121 
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1105 

31 

6 

290 

0.417 

2.08 

9.17 

3.83 

19.1 

20.0 

H.  U. 

47 

1 

70 

3/29/39 

114 

544 

899 

26 

5 

255 

0.447 

2.13 

9.61 

4.30 

20.5 

20.9 

U.  B. 

37 

1 

87 

5/19/39 

104 

416 

695 

32 

5 

273 

0.381 

1.52 

8.40 

3.20 

12.8 

25.0 

D.  G. 

48 

1 

82 

10/25/40 

136 

567 

1053 

53 

314 

0.433 

1.81 

5.84 

2.53 

10.6 

24.0 

D.  C. 

58 

1 

97 

11/  3/40 

105 

530 

888 

25 

308 

0.341 

1.72 

11.98 

20.6 

19.8 

S.  K. 

46 

1 

76 

11/  8/40 

123 

718 

1116 

43 

3 

410 

0.300 

1.75 

9.46 

2.84 

16.9 

17.1 

R.  La 

66 

1 

74 

11/11/40 

112 

500 

910 

32 

6 

331 

0.338 

1.51 

10.15 

3.43 

15.3 

22.4 

S.  W. 

61 

1 

65 

11/29/40 

71 

367 

666 

36 

5 

344 

0.206 

1.07 

9.42 

1.95 

10.1 

19.3 

P.  T. 

60 

1 

76 

1/24/41 

62 

280 

470 

24 

9 

322 

0.192 

0.87 

12.92 

2.49 

11.2 

22.1 

A.  C. 

66 

1 

93 

2/19/41 

103 

450 

810 

377 

0.273 

1.19 

22.9 

M.  Gr 

64 

1 

95 

3/17/41 

101 

271 

538 

40 

0 

376 

0.268 

0.72 

9.40 

2.52 

6.8 

37.2 

J.  0. 

43 

1 

94 

3/12/41 

80 

347 

691 

30 

5 

197 

0.406 

1.76 

6.46 

2.62 

11.4 

23.1 

A.  B. 

62 

1 

82 

6/  6/41 

85 

386 

645 

21 

5 

209 

0.407 

1.85 

9.72 

3.95 

17.9 

22.0 

A.  Bo 

32 

1 

78 

10/17/41 

111 

802 

1710 

57 

0 

280 

0.396 

2.86 

4.91 

1.95 

14.1 

13.9 

M.  S. 

26 

2 

03 

10/27/41 

72 

246 

499 

24 

5 
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0.428 

1.46 

6.86 

2.94 

10.0 

29.2 
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R.  L. 
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1 

29 

3/10/39 

145 
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976 

32 

6 

381 

0 

381 

1.50 

11 

68 

4 

44 

17 

5 

25.4 

L.  J. 

44 

1 

57 

3/27/39 
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471 

785 

30 

1 

306 

0 

392 

1.54 

10 

17 

3 

99 

15 

6 

25.5 

H.  G. 

34 

1 

73 

4/19/39 

63 

207 

362 

12 

3 
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0 

389 

1.28 

13 

17 

5 

12 

16 

8 

30.4 

M.  Jo 

37 

1 

62 

5/  1/39 
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556 

785 

38 

6 
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0 
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2.01 

15 

2 

95 

14 

4 

20.1 

M.  A. 

32 

1 

53 

11/  6/39 
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490 

823 

40 

9 
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0 
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10 

44 

3 

69 

12 

0 

30.8 

C.  B. 

55 

1 

60 

2/21/41 
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33 

2 

446 

0 

316 

13 

43 

4 

25 

M.  G. 

41 

1 

85 

2/17/41 

140 

44 

385 

0 

363 

8 

61 

3 

13 

M.  T. 

34 

1 

54 

3/  3/41 
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579 

984 

35 

1 
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0 
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1.83 

9 

00 

3 

62 

16 

5 

22.0 

J.  M. 

56 

1 

61 
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91 
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744 

19 

s 
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0 
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1.47 

12 

92 

4 

60 

18 

9 
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B.  G. 

40 

1 

64 

10/15/41 

89 

485 

840 

34 

0 
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2.00 

6 

98 

2 

56 

14 

0 

18.3 

A.  H. 

41 

1 

69 

10/29/41 

23 

71 
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4 

4 

40 

0 
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1.78 

9 

10 

5 

22 

16 

1 
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F.  H. 

49 
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10 
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2 
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12 

0 
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2.83 

5 

22 

4 

35 

14 
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0 
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0 
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2 

38 

9 

7 
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60 

1 

56 
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45 
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437 

16 

0 
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0 
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1.67 

8 

06 

2 

81 

13 

5 

20.8 

A.  M. 
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2 

00 

2/16/42 

71 

415 

692 

28 

8 

211 

0 

336 

1.97 

7 

33 

2 

46 

14 

4 

17.1 

to  maintain  a  normal  Ciy/Tmo  ratio,  seems  le.ss  plausihU"  since  it  re(niires  a 
pliysiologicaily  imi)r()l)al)l('  (•oiiicidonce. 


SATUHATIO.N   MKTIIODfi  AND  STI  DV  OF  KIDNEY  FI  NCTION 


77 


The  persist  (Mice  of  Tin,;  when  Tin,,  is  impaired  is  contirniatory  e\i(lenee  that 
our  previous  interiiretation  of  the  elevateci  Vis/Tm„  ratio  in  hypertensive  sub- 
jects is  cori-ect:  namely,  that  nejihrons  whieh  have  in  some  measure  lost  the 
capacity  to  excrete  diodrast  are  continuing  to  convey  glom(>iular  filtrate  to  the 
urine.  Where,  in  particular  subjects,  Cin/TrnD  is  above  normal,  Tni,;  Tm,j  is 
likewise  above  normal.  Our  choice  of  the  term  "impotent"  to  desciibe  such 
non-excretory  nephrons  may  be  cjuestioned  since  l)y  the  present  demonstration 
they  can  still  reabsorb  glucose  and  probahl>-  ()th(>r  substances,  but  we  think  the 
term  will  continue  to  be  useful  until  further  data  on  specific  functional  attributes 
are  available. 

In  resume,  in  hypertensix  e  disease  the  tubular  excretory  capacity  foi-  diodrast, 
as  measured  by  Tmp,  is  impaired,  without  an  equal  impaii-ment  in  tlic  icabsoi  p- 
tive  capacity  for  glucose,  as  measured  by  Tw«  .  In  the  earlier  stages  of  the 
disease  the  filtration  rate  apparently  is  not  affected,  though  ultimately  arteriolar 
and  capillary  lesions  do  impair  the  filtration  bed  and  in  pioportion  as  this  is 
obliterated  Tmo  is  reduced  below  normal  \  alues  simply  because  of  glomerular 
destruction.  In  the  tei-minal  stages  of  the  disease  all  functions  may  be  reduced 
to  vestigial  levels. 

The  reduction  in  Tniu  appears  to  be  the  most  characteristic  impairment  of 
renal  function  in  essential  hyperten.sion,  and  the  (piestion  arises  as  to  the  ixjssible 
significance  of  this  reduction  in  the  etiology  of  the  disease,  especially  since  the 
evidence  on  man  argues  against  the  primacy  of  renal  ischemia  (6,  14,  17,  18,  20, 
36,  40,  42).  It  is  impossible  to  look  upon  the  tubulai-  excretion  of  such  artificial 
compounds  as  diodrast  and  hippuran  (iodohipi)uiic  acid)  as  interesting  teleo- 
logic  paradoxes.  In  unpublished  ob.servations  we  ha\  e  found  that  the  naturally 
occurring  hippuric  acid,  phenylaceturic  acid  and  related  compounds  are  ex- 
creted in  a  parallel  manner  (see  13)  and  we  lean  to  the  view  that  tubular  excre- 
tion is  a  terminal  .step  in  a  renal  metabolic  .sequence,  perhaps  involving  the  con- 
jugation of  difficultly  catabolizable  aromatic  residues  such  as  benzoic  and 
phenvlacetic  acids,  and  that  a  reduction  in  Tthd  may  reflect  a  deficit  in  renal 
metabolic  processes  anterior  to  the  process  of  exci'etion  itself.  In  this  connec- 
tion increased  interest  attaches  to  the  demonstration  that  Tniu  in  dogs  is  re- 
duced by  hypophysectomy  (47)  and  increased  by  large  doses  f)f  t(\stosterone  (43) 
and  vitamin  A  (Bing,  unjKililislied  ol)sei'\-ations)  since  by  this  evidence  at  least 
one  process  in  renal  metalxtlism  is  (icmoiistrated  to  be  related  to  factors  outside 
the  kidney.  It  remains  to  !)(>  (lisc(nered,  however,  whether  the  impaii-ment  of 
renal  metabolism  which  is  reflected  in  a  reduction  of  Truo  is  causally  related  to 
the  hypertensive  process  or  whether  the  impairment  is  but  one  of  the  many 
degenerative  effects  of  the  disease. 

V.  THE  TITRATION  OF  THE  KIDNEYS  WITH  GLUCOSE  AND  DIODRAST 

The  examination  of  the  kidneys  by  the  simple  determination  of  and  Tnio 
is  deficient  for  finer  observations,  in  that  it  neglects  the  load  of  glucose  or  dio- 
drast at  which  observations  are  made:  the  higher  this  load,  the  greater  must  be 
the  decrease  in  glomerular  filtration  or  tubular  perfusion  before  a  reabsorptive 
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or  excretory  unit  will  cease  to  contribute  to  the  sum-total  of  tubular  activity; 
while  the  load  itself  is  dependent  upon  two  terms,  the  plasma  concentration  of 
glucose  or  diodrast,  as  the  case  may  be,  and  the  \  olume  of  carrier,  i.e.,  glomerular 
filtrate  or  peritubular  perfusion  fluid.  This  deficiency  can  be  circumvented  by 
"titrating"  the  kidneys  with  glucose  or  diodrast:  i.e.,  by  progressively  raising 
the  plasma  concentration  of  these  substances  between  critical  physiologic  levels, 
it  is  possible  to  saturate  \arious  reabsorptive  or  excretory  "units"  in  inverse 
order  to  the  relative  volume  of  carrier  which  they  receive,  until  all  are  satiuated 
and  definitive  Tnir,  or  Tmn  is  reached.  From  the  titration  curve  so  obtained 
the  volume  of  carrier  .distributed  to  these  various  "units"  can  be  stated  in  either 
relative  or  absolute  terms. 

The  following  section  i.s  devoted  to  the  de\-elopment  of  this  titration  method 
and  its  application  to  the  normal  and  hypertensive  kidney. 

1.  Glucose  Titration 
The  following  premises  are  erected: 

(A)  The  phenomenon  of  a  maximal  glucose  reabsorptive  capacity,  as  ob- 
served in  the  overall  activity  of  the  two  kidneys,  reflects  a  similar  quantitative 
limitation  in  every  tubule:  i.e.,  every  tubule  reabsorbs  all  the  glucose  presented 
to  it  by  its  glomerulus  until  the  load  is  exactly  equal  to  its  maximal  reabsorptive 
capacity;  when  the  load  exceeds  this  capacity,  the  excess  glucose  is  excreted  in 
the  urine.^ 

(B)  The  .status  of  individual  nephrons  with  respect  to  filtration  rate  and  maxi- 
mal gluco.se  realjsorptive  capacity  remains  imchanged  during  the  period  required 
for  the  completion  of  titration.'" 

Equation  (/)  (page  Gl),  restated  for  individual  nephrons  in  terms  of  the  above 
premises,  supplies  the  starting  point  for  the  following  analysis.  For  individual 
nephrons  (or  functionally  homogeneous  categories  of  nephrons)  the  filtration 
rate  may  be  indicated  by  c,„  ,  the  rate  of  glucose  reabsorption  by  t,  and  the 
maximal  reab.sorptive  capacity  by  tm}^  Since  a  common  stream  of  plasma 
supplies  all  glomeruli,  />„  will  be  es.sentially  identical  for  all  nephrons  and  identi- 
cal with  P(! ,  the  concentration  of  glucose  in  arterial  plasma;  c,„  will,  however, 
differ  in  various  nephrons  in  con.sequence  of  differences  in  size  and  glomerular 
pressure;  while  tm  will  differ  in  various  nephrons  if  for  no  other  reason  than  be- 

»  It  is  here  implied  that  there  is  negligible  splay  in  the  titration  curve  of  any  individual 
nephron,  an  implication  supported  by  the  relatively  small  splaj'  in  the  titration  curve  of 
the  entire  kidneys,  as  shown  in  Figure  7. 

'"The  necessity  of  maintaining  the  xtatus  quo  throughout  the  process  of  titration  i.s  ob- 
vious and,  since  two  to  three  hours  are  required  to  obtain  a  complete  titration  curve,  the 
method  in  its  present  form  is  not  adapted  to  the  examination  of  the  transient  action  of 
drugs,  but  is  more  suitable  to  the  examination  of  the  normal  and  diseased  kidney  under 
basal  conditions,  as  applied  here. 

"  The  sub.script  g  will  be  omitted  from  t,  and  liiio.  but  it  is  to  be  understood  so  long  as  we 
are  dealing  with  glucose  reabsorption,  in  order  to  differentiate  these  terms  from  the  same 
terms  used  in  Part  \',  sect  ion  3,  for  describing  diodrast  excretion. 
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caiKso  tho  proximal  segmout'"'  docs  not  in  all  nephrons  have  the  .same  size  and 
length.  In  any  particular  neplnon,  the  critical  concentration  of  glucose  re- 
quired to  just  effect  saturation  of  the  tubule  will  vary  directly  as  the  maximal 
reabsorptive  capacity  of  that  tubule,  and  inversely  as  the  rate  of  filtration  in  the 
glomerulus;  so,  generally,  among  a  large  number  of  nephrons  those  with  the 
largest  filtration  rate  per  unit  reabsorptive  capacity,  i.e.,  the  largest  Cin/tm  ratio, 
will  saturate  at  the  lowest  level  of  Pq  ,  while  those  with  the  lowest  Cin/tm  ratio 
will  require  the  highest  level  of  Pa  to  effect  saturation.  Only  those  nephrons  in 
which  the  ratio  Cin/lm  is  identical  will  saturate  at  the  same  value  of  Pg  . 

The  ratio  Ci„/tm  may  be  designated  as  "glomerular  activity,"  and  indicated 
bj''  r,  since  it  expresses  the  rate  of  filtration  (cc.  per  min.)  in  the  glomerulus  of  a 
particular  nephron,  relative  to  the  quantity  of  reabsorptive  tissue  in  the  tubule 
of  that  nephron,  as  measured  by  the  maximal  rate  of  glucose  reabsorption  (mg. 
per  min.).'^ 

We  may  speak  of  all  nephrons  which  have,  within  practical  limits  of  deter- 
mination, the  same  c,„/<m  ratio,  as  belonging  to  a  "category"  in  respect  to 
glomerular  activity.  The  various  nephrons  in  a  "category"  may  have  different 
absolute  values  of  c,„  or  tm;  these  absolute  \  alues  cannot  be  determined  by  the 
titration  method,  which  reveals  only  differences  in  the  ratio  of  these  terms. 

The  following  t?ms  are  used  in  the  mathematical  analysis  of  the  titration 
curve: 

To  =  Total  tubular  reabsorption  of  glucose  (mg.  per  min.). 
Tnio  =  Maximal  value  of  To. 
Pa  =  Plama  concentration  of  glucose  (mg.  per  cc). 
Ciy  —  Glomerular  filtration  rate  (cc.  per  min.).'^ 
UaV  —  Rate  of  excretion  of  gluco.se  (mg.  per  min.). 

The  next  five  terms  are  appHcablc  in  princijjlc  cither  to  a  unit  of  reabsorptive 
tissue  {i.e.,  a  single  nephron),  or  to  an  experimentally  measured  category  of 
units  having  the  same  glomerular  activity. 

c-^  =  Rate  of  filtration  in  an  unsaturated  nephron  (cc.  per  min.). 
cv^  =  Rate  of  filtration  in  a  saturated  nephron  (cc.  per  min.). 

t  =  Rate  of  glucose  reabsorption  in  an  unsaturated  nephron  (mgm. 
per  min.). 

'2  It  is  demonstrated  by  the  recent  work  of  Walker,  Bott,  Oliver  and  MacDowell  (41)  on 
the  mammalian  nephron,  that  the  reabsorption  of  glucose  is  a  function  of  the  proximal 
tubule. 

"  The  reader  will  note  that  any  reference  to  glomerular  activity  implies  one  or  another  . 
standard  of  reference,  such  as  the  filtration  rate  in  cc.  per  single  glomerulus,  or  per  unit  of 
glomerular  volume,  diameter  or  area  of  filtering  suitarc,  etc.    The  present  method  of 
examination  functionally  relates  the  volume  of  gloiiu  rular  filtrate  to  the  maximal  glucose 
reabsorptive  capacity  of  the  attached  nephron. 

"The  term  Cm  is  usefully  estahlishcil  for  di-scrihing  the  filtration  rate  and  is  used  in 
all  equations  here  even  though  in  much  of  the  work  mannitol  was  substituted  for  inulin. 
Wherever  mannitol  was  used  the  fact  is  either  stated  in  the  text  or  the  filtration  rate  is 
described  as  the  mannitol  clearance.  Cm,  in  the  legend. 
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(m  =  Rate  of  glucose  reahsoi  ption  in  a  sat  m  ated  nephion  (mgm.  per 
mill.). 

/•  —  Glomerular  activity  (f,„/7»i)  in  a  particular  nephron. 
tm  Tm,;  =  Size  of  a  category  having  a  particular  glomerular  activity,  ex- 
pressed as  a  fraction  of  the  entire  tubular  reah.sorptive  mass. 
R  =  Total  glomerular  activity  {Cis/Trria)  in  the  entire  kidneys  (which 
is  also  et|ual  to  the  mean  value  of  Ci„/tm). 
^normal  =  Averagc  value  of  mean  glomerular  activity  in  normal  subjects. 
Let  it  be  suppo.sed  that  Pr,  has  been  progressively  raised  from  low  levels, 
where  no  nephrons  are  satvuated,  to  a  level  Pa-  ,  at  which  an  appreciable  number 
of  nephrons  having  a  high  glomerular  activity  are  just  saturated.    The  kidney 
is  now  nominally  divided  into  two  portions,  one  portion,  a,  in  which  all  the 
nephrons  are  .saturated,  and  a  residuum,  h,  in  which  no  nephron  i.s  saturated. 
For  the  portion,  a, 

{3)  Po-  Zc,n  - 

where  Zcwi  and  Z/w  are,  respect i\ely,  equal  to  the  sum  of  c,„  and  tm  in  all  ne- 
phrons considered  as  saturating  at  Pc  . 

Now  let  Po  be  raised  to  Pc  ,  a  value  sufficiently  high  to  cau.se  the  nephrons  in 
a  to  excrete  a  measurable  quantity  of  glucose,  but  not  high  enough  to  saturate 
any  nei)hrons  in  b.  At  Pa  - ,  all  the  gluco.se  filtered  in  a  in  excess  of  I,tm  will 
appear  in  the  urine;  and,  since  no  glucose  will  be  excreted  by  the  unsaturated 
nephrons  in  6,  the  increment  in  glucose  excretion  (AUgV)  will  be  erjual  to 
{Po"  -  Po')^Cin.    Writing  {Po"  -  Pg')  =  AP„  , 

The  total  filtration  rate,  (',s  ,  is  the  sum  of  the  filtration  rate  in  the  .saturated 
portion,  J^^Cin  ,  plus  that  in  the  un.saturated  portion,  ZCTii  ■ 

The  total  rate  of  gluco.se  reabsorption,  T,;  ,  is  the  .sum  of  the  rate  of  realjsorption 
in  the  saturaterl  portion,  Urn,  and  in  the  unsaturated  jjortion,  Zt: 

(6)  r,:  =  :itm  + 

2/  is  the  rate  of  gluco.se  filtration  in  the  unsaturated  jwrtion: 

(7)  =  Prr:Cr,-  =  Po- ((',,■  -  ^c^) 
Hence  from  (4)  and  (6) 

(8)  Ztm  =  To'  -  P.'  (C',s  - 

Since  Cik  and  Trrio  differ  in  various  subjects,  it  is  convenient  for  graphical 
comparison  to  express  the  titration  curve  in  the  universal  ternLS  of  T(;/Tm,j 
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and  PaCiN/Tma  ,  as  in  all  the  Fif>ures  in  this  pajici-:  to  which  eiui  we  may  write 

z 

and  Tmo 


AT 

=  ^  J^iK^l-        i-cari'anunu'iit  of  (J)  ami  conversion  to  units  of  (' 

APa 


2ci«  _  ,  ATo/Tmo 


Cis  APoCis/Tma 
or  by  rearrangement  of  {8) 

where  Tn'  and  Po'  are  simultaneous  values,  and  ^7'^  and  AP,,.  are  corresponding 
increments  between  Po-  and  Pc  . 

By  applying  (9)  and  (10)  at  progressi^'ely  higher  values  of  Pa  ,  the  values  of 
2cvn  and  2<m  are  calculated  for  an  eA-er-increasingly  large  satui-ated  portion  of 
the  kidney;  the  successive  increments  in  these  terms,  which  may  be  designated 
simply  as  c,„  and  tm,  represent  the  absolute  rates  of  filtration  and  the  absolute 
quantity  of  tubular  tissue  in  succcssix c  categories  saturating  at  progressively 
higher  values  of  Pg  .  Hence  c,„/(',y  and  tm/Tm  expresses  these  terms  as  rela- 
tive fractions  of  the  total  filtration  rate  or  excretory  capacity. 

It  is  not  only  cumbersome  to  describe  the  glomerular  activity,  r,  of  various 
categories  in  absolute  units  (cc./mg./min.)  Init  less  illuminating  than  when  this 
glomerular  activity  is  expressed  relati\-e  to  r,nea,i  for  the  kidneys  as  a  whole. 
But  rmean  is  identical  with  2c,n/2/m,  which  in  turn  is  identical  with  C in /Tmo  . 
Hence  for  any  category  which  just  saturates  at  Pc  ,  Pc  c,„  =  tm,  and 

W  r/R  =  =   1  

The  above  ratio,  r/R  can  be  called  the  relative  glomendar  activity  of  a  particidar 
category. 

In  the  work  book  the  calculations  are  carried  thr'ough  from  Pc  ,  Ug  and  V,  by 
means  of  {1),  to  the  terms  appearing  in  {9)  and  {10),  the  corresponding  values  of 
the  titration  curve  being  then  plotted  as  in  our  Figures.  Since  UaV  is  deter- 
mined from  urine  samples  which  of  necessity  are  collected  over  relatively  long 
periods  of  time,  the  titration  curve'"  is  broken  into  a  relatively  few  linear  seg- 

"  Any  increase  in  Pq  beyond  the  level  required  to  saturate  those  nephrons  having  the 
highest  glomerular  activity  can  only  be  accompanied  by  either  (a)  saturation  of  nephrons 
having  a  lower  glomerular  activity,  or  (b)  spilling  of  all  filtered  glucose  in  excess  of  the 
reabsorptive  capacity  of  all  available  nephrons.  In  (a),  Af-'cT'/'^^'c  will  necessarily  in- 
crease as  Pg  is  raised,  approacliing  the  maximal  ratio  of  1.0,  which  will  obtain  in  (b).  Since 
an  increase  in  A['g17aPg  requires  a  corresponding  decrease  in  ATo/APo  the  titration  curve 
relating  Tq  to  Pg  (or  to  PaCn  Tiiiq)  will  alwa\'s  be  concave  to  the  abscissae.  That  is,  a 
kidney  in  which  the  dispersion  of  glomerular  activity  is  constant  throughout  titration 
cannot  yield  a  convex  or  sigmoid  titration  curve,  and  the  presence  of  convexity  implies  a 
change  in  glomerular  activity. 
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nients,  the  size  of  each  segment  being  proportional  to  AL'aV;  i.e.,  in  effect  the 
kidneys  are  broken  up  into  a  small  number  of  large  categories.  It  has  been  our 
practice  to  collect  12  to  15  urine  periods,  and  to  draw  a  smooth  titration  curve 
through  the  resulting  observations.  Any  point  along  this  curve  may  he  chosen 
arbitrarily  as  corresponding  to  the  point  of  saturation  of  a  category,  the  relative 
glomerular  activity  (r/R)  of  which  is  given  by  equation  (11);  it  is  then  an  equally 
arbitrary  election  whether  the  size  of  this  category  is  to  be  expressed  as  a  fraction 
of  the  total  filtration  rate  (c,„/C/a')  or  as  a  fraction  of  the  total  reabsorptive  tissue 
{tm/Tmc),  but  since  Trria  is  presumably  a  constant  in  any  one  individual,  the 
latter  method  of  expre-ssion  is  preferable.  Hence  in  practice  only  equation  {10) 
is  used  in  conjunction  with  {11). 

2.  The  frequency  distribution  curve 

A  frequency  distribution  curve  conventionally  presents  the  number  of  indi- 
viduals, or  the  per  cent  of  the  total  population,  in  each  of  several  "categories" 
of  the  "variable"  under  examination,  where  each  category  represents  the  same 
increment  in  this  variable.  If  the  dimen.sions  of  various  categories  were  differ- 
ent, this  circumstance  would  of  course  affect  the  relative  number  of  individuals 
falling  within  them  and  the  frequency  distribution  curve  would  lose  its  definitive 
meaning. 

In  the  pre.sent  problem  the  "variable"  under  examination  is  the  relative 
glomerular  activity,  r/R,  and  it  is  required  that  the  frequency  distribution  curve 
describe  categories  each  of  which  represents  the  same  increment  {Ar/R)  in  this 
term.  The  minimal  size  of  this  increment  could  in  principle  be  as  small  as  the 
minimal  difference  between  any  two  nephrons,  but  of  course  in  practice  experi- 
mental error  precludes  any  such  refinement  and  the  minimal  category  size 
must  be  chosen  arbitrarily.  It  must,  moreover,  be  of  the  same  size  in  all  fre- 
quency distribution  curves  which  are  to  be  compared  with  each  other.  To  this 
end  we  have  chosen  for  the  category  dimension,  Ar/i?,  the  value  0.1,  or  10  per 
cent  of  r„,ean//?,  the  latter  ratio  of  cour.se  having  a  value  of  1.0  since  these  two 
terms  are  arithmetically  identical. 

Having  deteimined  from  the  titration  curve  the  extreme  lower  (or  upper) 
limit  of  r/R,  values  of  r/R  above  (or  below)  the  value  are  set  down,  each  differing 
from  its  predece.s.sor  by  0.1;  PD-Cis/Tmc.  is  then  calculated  as  R/r,  the  corre- 
sponding value  of  Ta/Tmo  is  read  off  frorh  the  smoothed  titration  curve,  and 
tm/Tma  is  calculated  by  difference  after  the  application  of  {10).  Very  slight 
differences  in  the  slope  of  the  titration  curve  result  in  marked  differences  in 
Im/Tma  and  con.sequently  the  resulting  frequency  distribution  curve  must  be 
smoothed  and  interpreted  with  due  consideration  of  this  fact. 

Since  the  frecjuency  distribution  curve  for  a  particular  subject,  when  expressed 
as  above,  shows  only  the  distribution  of  glomerular  activity  relative  to  the 
subject's  mean  value,  R,  it  fails  to  show  whether  R  itself  is  above  or  below 
normal;  for  this  purpose  it  is  convenient  to  append  a  .secondary  scale,  r/Rnmmai , 
.so  placed  below  r/R  that  there  is  coincidence  between  the  zero  ordinates  of  the 
two  scales,  and  also  between  the  ordinates  r/R  =  1.0  and  R/Rn„rmui  ,  the  values 
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I't  /i'nor...:ii  foi'  111011  uikI  woiiieii  hcliig  given  in  Table  III.  Tlie  two  scales  thus 
v^'ww  at  a  glance  both  the  relative  and  absolute  glomerular  activity  throughout 
th(-  kidneys.    For  illustration  the  reader  is  referred  to  Figure  9,  etc. 

3.  Diodrast  titration 

The  above  principles  are  directly  applicable  to  the  determination  of  the  rela- 
tive perfusion  rate  of  tubular  tissue.  Again  the  central  fact  is  the  circumstance 
that  this  tissue  is  characterized  by  a  maximal  capacity  for  the  excretion  of  dio- 
drast, which  under  premises  A  and  B  (page  78),  and  starting  from  ecjuation 
{2)  (page  62),  may  be  translated  into  terms  of  individual  excretory  units,  or 
categories  of  such  units. 

The  following  symbols  are  used: 

Td  =  Total  tubular  excretion  of  diodrast  iodine  (mg.  per  min.). 
Tmo  =  Maximal  value  of  To- 
Pd  =  Plasma  concentration  of  diodrast  iodine  (mg.  per  cc). 
C/.v  =  Glomerular  filtration  rate  (cc.  per  min.). 
UdV  =  Rate  of  excretion  of  diodrast  iodine  (mg.  per  min.). 

F  =  Per  cent  free  diodrast  in  plasma  (see  nomogram  in  reference  38). 
W  =  Per  cent  protein-free  water  in  plasma/100  (FW  is  taken  as  0.73  in 

most  calculations). 
Cd  =  Plasma  diodrast  clearance  or  U dV /Pd  ■ 
Vg  =  Rate  of  perfusion  of  entire  tubular  excretory  tissue. 
Ep  =  Overall  (arterial-venous)  extraction  ratio  of  diodrast. 
E  =  INIean  plasma  extraction  ratio  of  diodrast  from  plasma  perfusing  un- 
saturated tubular  excretory  tissue. 
E  —  Plasma  extraction  ratio  just  at  point  of  saturation. 
The  next  five  terms  are  applicable  in  principle  to  a  unit  of  tubular  excretory 
tissue  (tubule  cell),  or  to  an  experimentally  measured  category  of  units  having 
the  same  perfusion  rate. 

Vo  =  Rate  of  perfusion  of  un.satui'ated  tubular  excretory  tissue. 
I'o  —  Rate  of  perfusion  of  saturated  tubular  excretory  tissue. 
t  =  Rate  of  diodrast  iodine  excretion  in  unsaturated  tubular  excretory 
tissue  (mg.  per  min.). 
tm  =  Rate  of  diodrast  iodine  excretion  in  saturated  tubular  excretory 
tissue  (mg.  per  min.). 
r  =  Tubular  perfusion  rate  (vo/tm)  in  a  particular  unit  of  tubular 
excretory  tissue. 

tm/Tmu  =  Size  of  a  category  having  a  particular  perfusion  rate,  expressed 
as  a  fraction  of  the  entire  kidneys. 
R  =  Tubular  perfusion  rate  {Vo/Tmo)  of  the  entire  kidneys, 
^normal  —  Averagc  valuc  of  mean  perfusion  rate  in  normal  subjects. 
Two  important  difYerences  between  glucose  and  diodrast  titration  concern 
the  determination  of  the  \  olume  of  carrier. 

E  and  E  are  to  be  distinguished  from  Ep,  the  overall  plasma  extraction  ratio,  which  is 
lower  than  either  E  or  E  in  consequence  of  blood  perfusing  inert  tissue. 
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First,  during  glucose  titration,  the  total  volume  of  carrier  (glomerular  filtrate) 
can  be  measured  throughout  the  titration  process.  During  diodrast  titration, 
however,  the  elevation  of  the  plasma  diodrast  concentration,  by  saturating  some 
excretory  units,  lowers  the  overall  extraction  ratio  of  diodrast  so  that  the  excre- 
tion of  this  substance  is  no  longer  an  index  of  renal  plasma  flow.  Consequently 
the  renal  plasma  flow  must  be  measured  at  low  plasma  levels  of  diodrast  prior  to 
the  elevation  of  the  latter  for  titration  purposes,  and  it  must  be  assumed  that 
this  control  figure  will  be  applicable  throughout  the  titration  process — i.e., 
that  the  renal  plasma  flow  will  remain  constant. 

Second,  during  glucose  titration,  all  the  glomerular  filtrate  must  be  conceived 
as  carrying  glucose  to  the  tubules.  During  diodrast  titration,  however,  the 
effective  volume  of  carrier  must  be  equated  with  that  nominal  fraction  of  the 
plasma  diodra.st  which  is  delivered  to  the  parietal  surface  of  the  tubules — 
excluding  the  fraction  which  is  filtered  off  by  glomeinlar  filtration — for  only  this 
fraction  is  available  to  be  excreted  by  the  tubular  tissue  or  to  participate  in  its 
.saturation.  The  volume  of  pla.sma  which  is  in  effect  diverted  by  filtration  is 
FWCjy  ,  as  in  equation  (2).^^  The  volume  of  plasma  which  remains  to  perfu.se 
the  tubules  may  be  calculated  from  the  diodrast  clearance,  Co  ,  and  the  plasma 
extraction  ratio,  E,  of  the  tubular  perfusate.  The  total  rate  of  diodrast  excre- 
tion, UdV,  is  the  sum  of  the  diodra.st  excreted  by  filtration,  or  PoFWCis  ,  and 
that  excreted  by  the  tubules;  at  low  values  of  Pd  the  latter  term  is  equal  to  V„ , 
the  volume  of  plasma  perfusing  the  tubules,  multiplied  by  E,  the  extraction 
ratio  across  unsaturated  tubules,  and  the  plasma  concentration,  Po  : 

(12)  UoV  =  PuVS  +  PuFWCjs 
Dividing  by  Pd 

(13)  Co  =  Vj  +  FWCs 
Hence  the  volume  of  tubular  perfusate  is 

(14)  Vo  =  (Co  -  FWC,s)/E 

and  the  loafl  of  diodrast  carried  to  the  tubules  by  this  perfusate  is 

{15)  PnVo  -  Po{Cv  -  FWC,s)/E 

In  efjuation  ilo)  E  is  unknown,  and  not  determinable  even  by  means  of 
simultaneous  arterial  and  venous  renal  blood,  for  it  refers  specifically  to  blood 
perfusing  active  excretory  tubular  units,  to  the  exclusion  of  blood  perfusing  inert 

It  is  immaterial  whether  the  fiUered  diodra.st  is  artually  removed  from  plasma  which 
subsequently  passes  to  tubular  tissue,  or  from  plasma  which  never  reaches  tubular  tissue; 
in  the  calculation  of  Co  all  e.xcreted  diodrast  is  included,  and  whatever  is  excreted  by 
filtration  must  be  deducted  in  calculating  tubular  load.  Insofar  a.s  the  red  cells  carry 
diodra.st,  they  will  contribute  to  I'ljV  and  increase  the  apparent  pla.sma  clearance,  but 
where  the  fraction  of  diodrast  carried  by  the  red  cells  remains  constant  at  all  plasma  levels 
the  resulting  error  will  not  influence  the  form  of  the  titration  curve.  However,  recent 
studies  lead  us  to  believe  that  red  cell  transport  in  man  is  negligible  and  the  point  may  be 
neglected  here. 
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tissue  such  as  tlio  fibrous  and  fatty  capsuk',  connect ivo  tissue  and  non-excretory 
portions  of  the  tubules.  However,  the  o\erall  extraction  ratio,  Ep  ,  in  the 
explanted  kidney  of  the  dog  averages  in  the  data  of  White  (4G)  0.75,  and  in 
those  of  Corcoran,  Smith  and  Page  (11),  0.85;  since  E  refers  only  to  the  blood 
presented  to  active  tubular  tissue  it  is  our  belief  that  it  is  substantially  above 
0.90,  and  for  our  present  purjioses  may  be  taken  as  1.0.  In  which  case  Vo  can 
be  calculated  from  the  other  clinically  measurable  terms  of  il4)- 

In  the  diodi-ast  titration  it  must  be  recognized  that  one  tubule  cell  is  pre- 
sumably the  anatomical  unit  of  "saturation"  (unlike  glucose  titration  where  an 
entire  nephron  must  presumably-  Ix-  satiuated  before  any  of  the  filtered  glucose 
dehvered  to  that  nephron  will  be  excreted  in  the  urine);  and  it  must  be  assumed, 
as  in  premise  A,  that  each  cell  will  continue  to  excrete  all  diodrast  cleli\-ered  to 
it  until  saturation  occurs — i.e.,  that  there  is  no  intiiiisic  s])lay  in  the  cellular 
excretorj'  mechanism.'*  This  assumption  is  warranted  b\'  the  narrow  splay  in 
the  titration  curve  of  the  entire  kidney,  as  shown  in  Figure  7. 

Equations  {16)  to  (24)  which  follow,  are  parallel  to  equations  (J)  to  (//), 
except  for  the  .sub.stitution  of  tubular  excretion  (To)  for  tubular  reabsorption 
{To). 

Let  the  plasma  diodrast  concentration,  Pd  ,  be  raised  to  a  level  Pd'  ,  at  which 
an  appreciable  quantity  of  tubular  tissue  is  just  saturated;  then 

{16)  EPd''2vo  =  ^tm 

where  2y„  is  the  total  rate  of  perfusion  of  the  saturated  tissue,  and  '^tm  is  the 
total  quantity  of  tubular  tissue  in  the  saturated  portion,  while  E  is  the  extraction 
ratio  of  diodrast  in  the  perfu.sion  Vo  at  Pc  .'^  Here  is  conceived  as  expressing 
the  virtual  flow-  per  minute  of  a  fluid  having  the  same  concentration  of  diodrast 
as  the  post  glomerular  plasma. 

"  This  is  not  true,  apparently,  of  phenol  red,  but  it  docs  appear  to  be  true  of  diodrast 
since  the  normal  titration  curve,  as  shown  in  Figure  7,  is  a  relatively  sharp  angle.  If 
saturation  did  not  occur  until  the  excretory  tissue  were  presented  with  an  excess  load, 
this  circumstance  would  give  the  appearance  of  a  splay  in  the  titration  curve.  Were  such 
a  splay  present,  the  fiucstimi  wuiild  have  to  he  answered  whether  it  is  attributable  to 
lack  of  uniformity  in  pi  rfusion  i:itc.  or  to  an  inlicrciit  cliarartcristic  of  tubular  kinetics; 
but  since  an  appreciable  splay  is  iiurnially  absent,  tlic  (picstiiin  has  little  importance  for 
the  normal  kidney.  Where  splay  does  appear,  as  in  .J.  ('<.  and  K.  V.  (fig.  8)  it  must  be  a 
result  of  a  disproportion  in  either  the  numerator  or  denominator  of  the  ratio,  Vo/tm;  if 
attributed  to  the  latter,  it  might  be  attributetl  to  a  change  in  tlic  intrinsic  behavior  of 
each  excretory  unit,  but  the  argument  has  little  impoi-tanre  when  one  is  dealing  not  only 
with  two  million  odd  nephrons,  but  with  many  times  this  numl)er  of  excretory  cells;  i.e., 
the  units  of  excretion  are  so  small  and  so  numerous  that  for  nearly  all  purposes  we  may 
consider  them  as  quantitatively  fixed  in  excretorj'  capacity.  Partial  loss  of  capacity  in 
individual  cells  in  consefpience  of  some  ]iatholf)gical  process  would  be  equivalent,  so  far 
as  the  titration  method  is  concerned,  to  a  i-edu<'tioii  in  cell  size,  ami  we  caimot  apriori 
suppose  that  all  cells  normally  have  exactly  the  same  e\ci-etory  capai-ity. 

"We  have  elsewhere  (3.5)  pointed  out  that  diodrast  molecules  not  available  for  clear- 
ance at  low  plasma  concentrations  (CdI  will  not  in  all  probability  be  made  available  for 
tubular  saturation  (Tihd)  merely  in  consec|uence  of  increasing  the  [jlasma  diodrast  con- 
centration.   Hence  E  may  be  taken  as  eciual  E,  which  we  take  etpial  to  1.0. 
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Now  let  Pd-  be  raised  to  Pd"  ,  a  level  sufficiently  high  to  cause  the  tubular  tissue 
in  the  unsaturated  portion  to  excrete  a  measurably  increased  quantity  of  dio- 
drast,  but  not  high  enough  to  saturate  any  additional  tissue.  For  all  unsatu- 
rated tissue  (writing  Piy  —  Pd-  =  APn), 

{17)  Zv,  = 

\PoE 

where  Zv„  is  the  total  perfusion  rate  of  the  unsaturated  tissue,  \T o  is  the  incre- 
ment in  total  tubular  excretion  and  E  is  the  extraction  ratio  of  the  diodrast  in 
the  perfusate  going  to  this  unsaturated  tissue. 

The  total  volume  of  plasma,  V„ ,  perfusing  all  tubular  tissue  is  equal  to  the 
sum  of  that  perfusing  the  saturated  portion,  2r„ ,  and  that  perfusing  the  un- 
saturated portion,  Ziv  : 

{18)  Vo  =  ZVo  +  ^Vo 

The  total  tubular  excretion  of  diodrast  is  equal  to  the  sum  of  diodrast  excreted 
by  the  saturated  portion,         and  the  unsaturated  portion,  Zt: 

{19)  To  =  Ztm  +  Zt 

The  rate  of  excretion  by  the  unsaturated  portion  is 

{20)  Zt  =  Pd-'ZvoE 

From  {17),  {19)  and  {20), 

{21)  Zlm  =  Tn-  Pd'^ 

where  To  and  Po  are  simultaneous  values,  and  Po'  is  the  lower  value  of  APo  . 
E  has  cancelled  out  since  both  {17)  and  {20)  refer  to  the  same  unsaturated 
nephrons. 

To  collate  different  indi\iduals  in  terms  of  To/Tnio  and  PoVo/Tm,  we  may 
sub.<titute  {17)  in  {18)  and  convert  to  units  of  Vo  and  Tm/,  : 

{22)  ^=1-  ^IrUJI^ 

^    '  Vo  EAPoVo/T7no 

Introducing  the  same  units  into  {21): 

//»        To-      Pd'  Vo^To/Tiud 


{23) 


{U) 


Tmo      Tmo  Tmo^PDVo/TrnD 

Since  in  any  category  which  just  .saturates  at  Po-  ,  EPo-  I'o  =  tm,  it  follows  that 
=  \/EPo-  .    Dividing  both  sides  by  W/Tmo 

r  _    Va/tm    _   1  


li      VJTmo      EPo-  WITr. 


Here  T'„  =  (Co  -  F\VCis)IE  (ecjuation  J/f),  and  sub.stitution  leads  to  the  term 
EIE,  where  E  is  the  diodrast  extraction  ratio  in  the  plasma  perfusing  a  particu- 
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lar  category  just  at  saturation,  and  E  the  extraction  ratio  of  diodrast  from  the 
entire  tubular  perfusate  at  low  plasma  levels  (whence  V„  is  detci'mined).  Since 
E  is  certainly  above  0.90  and  probably  close  to  1.0  (.see  footnote  19),  the  ratio 
E/E  may  for  practical  purposes  be  taken  as  unity,  whence 

(25)  L  =  ^.  

R     Po'iCo  -  FWCr,-)/Tm„ 

where  all  the  terms  are  clinically  determinable.  In  all  calculations  here  V„  is 
taken  as  equal  to  Co  —  FWCif,  .  Equation  {35)  yields  the  ichitive  tubular 
perfusion,  or  the  tubular  perfusion  of  a  category  expi'essed  r('l:iti\  ('  to  the  mean 
tubular  perfusion  of  the  entire  kidneys  as  unity. 

In  the  working  equations  (22),  {23)  and  {25),  the  definiti\-e  \-alue  of  Tm,j 
is  presumed  to  have  been  determined  independently  of  the  titration  i^rocoss. 
Since  Tmo  rather  than  Vo  is  the  fixed  physiological  term,  tm/Tm (e(iuation  2.i) 
rather  than  Vo/Va  (equation  22)  has  been  chosen  to  designate  units  of  renal  ti.s- 
sue  the  perfusion  rate  of  which  is  under  examination,  and  the  values  of  tm/Tmo 
are  calculated  as  the  differences  between  the  successive  values  of  Ztm/TniD 
obtained  by  application  of  (equation  23)  to  progressively  higher  values  of  To 
interpolated  in  the  smoothed  titration  curve  at  selected  values  of  P d  .  The 
latter  are  selected  at  intervals  of  r/R  =  0.1,  beginning  at  either  end  of  the 
titration  curve,  for  the  reasons  stated  in  the  discussion  of  glomerular  activity. 

4-  Theoretical  implications  of  the  titration  methods 

In  order  to  visuahze  the  application  of  the  titration  methods,  we  ha\  e  pre- 
sented in  Figure  5  three  symmetrical  frequency  distribution  cur\'es  applicable  to 
either  c,„//w  or  Vo/tm,  and  the  corresponding  titration  curves.^"  For  a  discussion 
of  the  statistical  characteristics  of  these  curves  the  reader  is  referred  to  the  ac- 
companying legend. 

In  considering  the  limits  of  dispersion  in  glomerular  activity  and  tubular 
perfusion  which  might,  on  a  statistical  basis  alone,  be  expected  in  the  normal 
kidney,  it  may  be  noted  that  the  standard  deviation  (tr)  among  ^•arious  physio- 
logical variables  usuall.v  ranges  from  14  to  20  per  cent  of  the  mean.  It  will  be 
recalled  that  the  standard  deviation  expressed  in  j^er  cent  of  the  mean  (100(r/?n) 
is  called  the  coefficient  of  variation.  An  interesting  list  of  coefficients  of  varia- 
tion for  various  physiological  vai'iables  is  given  by  Pearl  (25);  100<r/m  is  less 
than  14  per  cent  chiefly  in  anatomically  rigid  characters,  such  as  body  and  bone 
measurements,  while  it  is  greater  than  20  per  cent  in  clinically  unselected  or 

2°  In  calculating  the  titration  curve  corresponding  to  a  given  f reciucncy  distribution 
curve,  the  range  of  r/R  must  be  fitted  to  the  configuration  of  the  curve  in  such  :i  manner 
that  the  mean  value  of  v„/tm  divided  by  the  mean  value  of  r/R  shall  ec|ual  !'„  Tin  ;  that  is, 
the  condition  must  be  fulfilled  that  for  the  category  which  stands  at  the  center  of  i;ra\  ity 
of  the  curve,  Vo/tm  -  Vo/Tm.  This  is  most  easily  accomplished  by  a  process  of  ajjprdxima- 
tion,  starting  by  setting  r/R  =  1.0  opposite  Htm/Tm  =  0.5,  and  raising  or  lowering  r/R 
if  2i'„  is  less  or  greater  than  1.0,  until  2r„  =  1.0,  when  Itwi  Tm  =  1 .0.  In  this  reverse  calcu- 
lation, r/R  X  Im/Tm  =  v„/V„;  if  Tm  is  taken  as  equal  to  1.0,  T  =  Zlm  +/-"(!-  Zr„/]\), 
where  P  =  R/r. 
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Fi(i.  o.  Syinm(!t ileal  frcMiuciicy  (list rihiitioii  curves  and  corresponding  titration  curves. 

The  curves  are  ecjually  aiipiicaljlc  to  ilic  dislrihution  of  glomerular  activitj'  or  tubular 
perfusion,  and  are  discussed  as  iliiiui;li  ;  h'  in.i\-  he  read  in  either  sense.  The  curves  are 
constructed  to  illustrate  the  follnuinK  coiMlitidns: 

.\.  Where  r/K  is  idenlicdl  ifiiill  ti,  /ih  nms .  jji  icall  ncplirons  will  saturate  at  a  Ioad/7'm 
ratio  =  1.0.  and  the  titration  cuiac  will  lull(,u  tlic  .■il.mpi  -Analr.  A'. 

B.  Where  r/R  is  flislrihni,  il  m  <  (iii  ii>nnii ij  in/h  lli<  ••  noniml"  frequency  dislribution  curve, 
the  dispersion  being  such  timl  .VJ..(  per  cent  of  the  nephrons  fall  within  the  range  of  0.80  to  1.20 
times  the  wean.  The  til  ration  curve.  B',  departs  from  the  sharp  angle  A'  so  little  that  tlie 
deviation  is  practically  undrtcctable. 

C.  ,-1  "  normal"  fri'tiiiriK  !/  distribution,  with  tin-  (iisjn  r><ion  such  that  orih/  68.3  per  cent 
of  the  nephrons  fall  withiti  the  range  of  0.80  to  1 .  l/m,  s  ih,  mi  mi  H',  ;  ^„  ,  rrni  falling  within 
the  range  of  O.fiO  to  1 .40  times  the  mean.  The  t  il  ra  I  n  m  cui  \  i  ,  r '.  ,|(  \  i.i  t ,~  IK  mi  .  i '  to  an  extent 
which  is.  from  the  technical  i)oint  of  view,  gcnrraliy  dclcnninalilc  in  I  lie  cmsc  of  Ci„/tm, 
and  determinable  under  favorable  conditions  in  the  case  of  v„/tm. 

With  this  degree  of  dispersion  o-  has  a  value  of  20  per  cent  of  the  mean,  and  in  the  text 
reasons  have  been  given  for  presuming  that  this  degree  of  dispersion  is  of  the  order  to  be 
expected  in  physiological  variables  such  as  glomerular  activity  and  tubular  perfusion. 

D.  The  dispersion  of  r/R  is  maximally  increased.  Since  r/R  must  approach  zero  as  a 
lower  limit,  sj'mmetry  requires  that  the  upper  limit  appioach  2.0.    Th(»titration  curve,  D', 
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definitely  pathological  ov^im  weiglits  where  extreme  variations  are  to  he  antici- 
pated, or  in  psychodependent  characters  such  as  rapidity  and  steadiness  of  hand, 
visual  acuity  and  dermal  sensitivity.  It  lies  between  15  and  20  per  cent  in  most 
counterbalanced  or  regulatetl  physiological  functions,  such  as  pulse  rate,  respira- 
tory rate,  vital  capacity,  reaction  time,  auditory  acuity,  normal  liver,  heart  and 
kidney  weights,  and  the  like.  It  may  also  be  noted  that  in  different  subjects 
\  arious  features  of  renal  function  have  values  for  lOOa/m  ranging  from  13  to  20 
per  cent,  as  shown  in  Table  III.  It  cannot  of  course  be  argued  that  the  dis- 
persion of  a  variable  in  different  subjects  bears  directly  on  the  dispersion  of  the 
same  vai-iable  between  nephrons  in  any  one  subject,  yet  where  two  counter- 
balanced functions  are  involved,  as  in  c,„/<m  and  v^/tm,  we  may  reasonably 
anticipate  the  same  order  of  magnitude  of  dispersion. 

In  curve  C  of  Figure  5,  100o-/m  is  assigned  a  value  of  20  per  cent;  since  the 
curve  is  given  a  "normal"  frequency  distribution,  it  follows  that  G8.3  per  cent  of 

begins  to  splay  when  \oad/Tm  =  0.5  (which  in  relation  to  saturation  corresponds  to  r/R  = 
2.0)  and  rises  towards  Ttn  as  an  asymptote  which  is  reached  only  when  load/Tw  =  «  (cor- 
responding to  r  R  =  0.0). 

Deformation  resulting  from  iiulc pendent  rarialion.  The  so-called  "normal"  frequency 
distribution  curves  shown  aliuvc  arc  derived  hy  aid  of  piohability  theory,  the  curve  being 
calculated  by  means  of  the  liiiiomial  equation  {p  +  ij)",  where  p  +  q  =  1,  and  p  =  q  (i.e., 
p  =  0.5  and  q  =  0.5).  \\'lierc>  defdimation  of  this  curve  is  attributable  to  circumstances 
which  may  act  un  the  value  (il  /■  H  in  one  nephron  independently  of  any  other  nephron — 
i.e.,  where  variation  of  any  one  ne])hron  (p)  is  independent  of  variation  in  any  other  (q) — 
the  resulting  skewed  curve  will  still  lie  described  by  the  equation  (p  +  q)"  where  p  +  q  =  1, 
but  9  will  no  longer  be  equal  to  p.  Setting  q  jt  very  small  values  and  taking  n  at  appro- 
priately large  values  leads  to  uninnMlal  curves  resembling  Vo/tni  in  Figures  8  and  10.  Mod- 
crate  deformation  by  ' indei)en(lent  \  ariati(iii'  leads  to  curves  so  slightly  skewed  that  in  the 
titration  curve  the  oliservations  remain  close  within  the  angle.  A',  and  are  not  distinguish- 
able in  practice  from  such  a  eur\-e  as  H'.  Deformation  by  'independent  variation'  appears 
to  be  characteristic  of  tubular  perfusion  in  the  eases  of  essential  hypertension  studied  here. 

Deformation  arising  (illiirtnst  Dimi  h;/  i ndr prnilcnt  variation.  W'lieii'  xariation  in  one 
nephron  is  not  independent  <>\  \aiiatiiin  in  others,  hut  where  certain  ih n ms  ai-e  affected 
because  others  are  affected  (ir  wlii  ic  Ini  iie  nunih(>rs  are  necessarily  affected  snnultaneously, 
and  where  the  circumstances  rise  tu  variation  are  unknown,  the  course  of  deforma- 

tion of  the  distribution  cui  \  !■  eanin  it  he  j)reilicted.  In  jjrinciple,  the  frequency  distribution 
curve  could  take  an  infinite  variety  of  shapes.  Two  general  trends  might,  however,  be 
expected:  a  shift  in  population  towards  low  (or  high)  categories  could  occur  in  such  a 
manner  as  to  produce  a  unimoilal  curve  skewed  to  right  or  left,  in  the  general  manner  of 
'independent  variation'  curves  where  p  >  q  (resembling  r„/tm,  fig.  10):  or  the  population 
may  become  divided  into  two  or  more  groups — one  severely  affected  and  the  other  un- 
affected— leading  to  the  production  of  distribution  etu  ves  with  two  or  more  modes  (such 
as  Ci„;titi  in  figs.  10,  11.  etc.).  Deformation  indicative  of  variation  (jf  the  latter  type  is 
particularly  evident  in  glomerular  activity  distribution  curves  in  our  suijjects  with  essen- 
tial hj'pertension. 

Reference  to  mean  normal  values.  The  reader  will  note  that  since  the  ratio,  r/R.  has  been 
taken  as  the  essential  phj-siological  variable  in  defining  our  frequency  distribution  curve, 
all  such  curves  for  different  individuals  are  strictly  comparable,  both  iii  respect  to  total  area 
and  to  the  mean,  or  center  of  gravity  (where  r/R  =  1.0).  The  advantages  of  this  method  of 
presentation  are  obvious,  but  these  advantages  are  in  some  measure  offset  1)\-  the  conse- 
quence that  the  absolute  values  of  ;■  (i.e.,  of  c,„/tm  and  vjtni)  are  lost  hy  reference  to  the 
mean  (i?),  and  hence  there  is  available  no  information  on  whether  the  mean  is  aliove  or  below 
the  normal  mean.  It  is  therefore  convenient  to  append  a  second  scale  in  which  r//?„orm:,i 
is  set  in  apposition  to  r/R  =  1.0.  This  has  been  done  in  all  subsequent  Figures,  but  in  the 
present  Figure  this  would  amount  to  mere  duplication  since  R  =  A',,  r,n,i  ;  consequentlv 
the  secondary  scale  has  here  been  made  to  read  in  absolute  units  \)y  setting  in  ajjjjosition  to 
r/R  =  1.0  the  absolute  mean  normal  values  for  men  (C/v  Tnt,;  =  0.371  and  \'jTmo  = 
11.6).  For  women,  C,s,  Tm„  =  0.395  and  T'o/Two  =  11.9.  The  values  for  C^  'Tmo  are 
taken  from  Table  III  (combined  series).  Vo/Tnio  is  calculated  as  (Co  -  0.73  C,s)  fmo, 
using  the  respective  male  and  female  mean  normal  values  for  these  terms  as  given  in  the 
above  Table. 
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the  observations  -will  full  within  the  range  of  m  ±  <j.  Assuming  that  Ci„/tni 
or  Vo/im  is  symmetrically  distributed  in  accordance  with  the  normal  frequency 
distribution,  curve  C  would  then  represent  the  anticipated  distribution  curve, 
and  C  the  corresponding  titration  cm-ve,  for  either  glomerular  activity  or  tubu- 
lar perfusion. 

d.  Sources  of  error  and  permissible  corrections 

It  is  frequently  difficult  to  obtain  complete  emptying  of  the  bladder,  even  with 
20  cc.  of  washout  fluid,  and  this  source  of  error,  coupled  with  errors  in  timing  the 
end  of  successive  collection  periods,  may  lead  to  a  rough,  alternate  staggering  in 
the  titration  curve.  Where  such  errors  are  present  they  are  generally  revealed 
by  the  alternation  of  low  and  high  values  for  the  filtration  rate,  and  it  seems 
permissible  to  correct  for  them  by  correcting  the  urine  volume  in  such  a  manner 
as  to  yield  for  the  two  successive  periods  a  constant  filtration  rate  equal  to  the 
mean  value  of  the  two  periods.  The  correction,  howevei-,  should  not  be  ex- 
tended beyond  two  successive  periods  unless  it  is  evident  that  the  filtration  rate 
has  remained  constant  for  a  longer  period  of  time. 

Wherever  Po  or  Pd  are  changing  significantly,  two  and  a  half  minutes  should 
l)e  deducted  for  "delay  time"  elapsed  between  the  sampling  of  blood  and  the 
appearance  in  the  bladder  of  urine  formed  from  this  blood  (8,  37). 

Since  the  titration  curve  is  a  smoothed  curve,  and  the  frequency  distribution 
curve  is  further  smoothed  between  the  calculated  vahies  of  tm/TmG  or  tm/Tm„, 
the  latter  is  not  to  be  given  more  weight  than  is  warranted  by  the  o\-erall  con- 
tours of  either. 

The  discovery  of  glomeruli  of  relatively  low  activity  is  practically  difficult 
since  it  depends  upon  minute  changes  in  IJoV  at  a  time  when  Pc.  is  relatively 
large,  and  when  small  errors  in  Pa  or  in  C,s  ])i  ()(lu(c  lai  iic  errors  in  the  calculation 
of  Ta  .  Hut  the  discovery  of  glomeruli  of  rchit i\ (>!>  high  activity  is  compara- 
tively simple,  since  they  will  saturate  at  relatively  low  values  of  Pc,  and  hence 
their  presence  will  be  revealed  by  the  appearance  of  glucose  in  the  urine  at 
PaCislTmo  ratios  lower  than  1.0.  The  normal  excretion  of  total  reducing  sub- 
stances, which  ranges  from  0.5  to  2.0  mg.  per  minute,  is  quite  constant  in  any 
one  subject  in  successive  clearance  periods  and  serves  as  a  satisfactory  base 
line  from  which  to  detect  increased  glucose  excretion.  An  increment  in  IJ aY 
of  2.0  mg.  per  minute  above  the  basal  excretion  of  total  reducing  substances  is 
well  within  practical  determination.  This  represents  less  than  one  per  cent  of 
the  total  reabsorptive  capacity  of  the  kidney,  and  by  appropriate  adjustment 
of  Pa  ,  saturation  of  this  fi-action  of  tubular  tissue  is  in  jjrinciple  detectabl(\ 

Tnia  must  frequently  be  estimated  at  PaCiw/To  ratios  less  than  2.0,  and  wheic; 
there  are  significant  numbers  of  nephrons  having  a  relative  glomerular  activity 
less  than  0.5,  this  fact  may  lead  to  an  error  in  Ttna  measurement.  If  Tmo  is 
taken  at  too  small  a  value,  this  error  tends  to  decrease  the  splay  in  the  titration 
curve  and  to  defoi-m  the  distribution  curve  by  nariowing  the  limits  of  dispersion. 
In  the  net,  however,  a  titration  curve  is  obtained  which  describes  the  distril)U- 
tion  of  glomenilar  activity  in  tho.se  glomeruli  the  tubules  of  which  are  accessible 
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to  glucoso  saturation,  and  this  distribution  will  probably  not  differ  greatly  in 
most  instances  from  the  distribution  with  all  nephrons  taken  into  account. 

It  lias  been  noted  that  in  diodrast  titration  the  volume  of  carrier  to  the  tubules, 
Vo ,  must  be  detei-mined  independently  of  the  titration  process,  and  preferably 
just  before  titration  is  begun.  It  is  then  assumed  that  the  renal  plasma  flow 
remains  constant  during  titration.  We  believe  that  with  the  proper  precautions 
this  condition  will  generally  be  fulfilled,  but  it  is  obviously  the  major  weakness 
of  the  diodrast  titration  method.  Exceptions  are  noted  in  the  discussion  of 
individual  subjects  in  the  following  section. 

The  discover}'  of  tubules  of  relatively  high  perfusion  rate  is  rendered  the  more 
difficult  by  possible  changes  in  total  tubular  perfusion,  a  decrease  in  the  latter 
giving  the  effect  of  a  depression  of  To  in  consequence  of  tubular  saturation; 
hence  the  titration  should  be  carried  out  under  conditions  favoring  a  stable 
renal  blood  flow.  In  curve  D,  for  example,  saturation  of  the  first  tubular  tissue 
would  occur  at  PoVo/TniD  =  0.5,  but  since  Vo/Tmo  rarelj^  exceeds  20,  this  would 
require  a  value  of  Pd  =  0.05  mgm.  per  cc;  i.e.,  the  diodrast  clearance  would  not 
be  depressed  at  values  of  Pd  (1.0  to  3.0  mg.  per  cent)  ordinarily  used  in  this 
measurement.  The  last  tubular  tissue  to  saturate,  having  a  perfusion  rate 
approaching  zero,  would  not  saturate  except  at  very  high  values  of  Po  ;  but 
TniD  can  readily  be  determined  at  high  values  of  Pd  ,  where  the  load/Tmo  ratio  = 
3.0  or  more,  and  hence  the  errors  in  Tthd  measurement  can  be  reduced  to  neg- 
ligible proportions. 

VI.  DISTRIBUTION  OF  GLOMERULAR  ACTIVITY  AND  TUBULAR  PERFUSION  IN  THE 
NORMAL  KIDNEY 

Figures  6  and  7  present  data  on  the  titration  of  normal  subjects  with  glucose 
and  diodrast.  Important  details  relative  to  both  groups  of  data  are  discussed 
in  the  legends. 

In  some  .subjects  glomerular  activity  is  so  nearly  uniform  throughout  the 
kidneys  that  no  splay  can  be  detected  in  the  titration  curve,  i.e.,  this  curve 
closely  follows  the  angle  .4'  of  Figure  5.  Most  subjects,  however,  show  a  slight 
splay,  but  this  is  so  little  that,  in  view  of  the  practical  difficulties  in  controlling 
Pg  at  precisely  the  proper  level,  it  is  difficult  to  get  more  than  one  or  two  samples 
of  urine  in  the  critical  angle.  For  this  reason  no  attempt  has  been  made  to 
present  or  analyze  separately  the  titration  curves  of  different  individuals,  all 
data  being  given  in  a  mass  diagram  and  averaged  into  a  single  titration  curve 
(insert  in  Figure  6).  Taking  this  curve  as  representing  the  average  variations  in 
glomerular  activity,  it  may  be  said  that  in  no  appreciable  number"'  of  nephrons 
is  glomerular  activity  below  0.60  or  above  1.5  times  the  mean  glomerular  ac- 
tivity for  the  entire  kidneys,  and  that  the  activity  is  distributed  about  the  mean 

21  In  view  of  the  practical  difficulties  of  slowly  raising  Pg  over  the  critical  range,  and  of 
the  accurate  collection  of  closely  spaced  urine  samples,  the  above  data  do  not  represent 
the  most  rigoious  application  of  the  titration  mctlKjd,  and  in  evaluating  our  present  data 
we  would  not  restrict  the  word  "appreciable"  to  less  than  5  per  cent  of  the  total  tubular 
tissue. 
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Fif;.  6.  Xornial  dispersion  of  glomerular  activity.  Mass  plot  of  glucose  titrations  on 
ten  normal  subjects,  some  of  whom  were  titrated  on  two  or  more  occasions.  The  mass  plot 
shows  more  scatter  than  is  present  in  anj'  one  individual,  but  since  one  individual  may  be 
expected  to  vary  slighth^  on  different  occasions,  the  mass  plot  may  be  taken  as  roughly 
representative  of  the  normal  variation. 

For  the  calculation  of  the  fretjuency  distribution  curve,  the  observations,  of  which  there 
are  1.50.  were  averaged  in  blocks  of  A  load/7' wi  —  0.1.  These  averaged  observations  are 
shown  in  the  inset,  the  smooth  titration  curve  being  drawn  b\-  visual  approximation.  The 
limits  of  relative  glomerular  activitj-  are  set  at  0.60  and  1.50,  since  glucose  excretion  does 
not  normally  begin  below  a  load/Tc  ratio  of  0.60,  and,  from  the  data  presented  in  Tables 
I  and  II.  we  believe  that  Tnio  is  reached  at  a  load/To  ratio  of  1.5. 

The  frequency  rlistribution  curve  as  drawn  would  indicate  that  in  a  small  proportion  of 
nephrons  relative  glomerular  activity  (r/K)  is  greater  than  would  be  expected  on  chance 
distribution  alone,  with  the  consequence  that  the  mode  is  shifted  to  slightly  below  the 
mean.  It  must  be  emphasized,  however,  that  the  use  of  data  from  different  individuals, 
combined  with  the  narrow  limits  of  dispersion,  caution  against  attaching  significance  to 
minor  changes  in  the  fre(|uency  distribution  curve,  which  is  extreme!}'  sensitive  to  changeSi 
in  the  angle  of  the  titration  curve.  The  above  frequency  distribution  curve  must  be 
con.sidered  as  jtractically  identical  with  the  symmetrical  normal  freciueney  distribution 
curve  ('  shown  in  Figure  5.  .So  interpreted,  it  may  be  said  that  gloweruldr  nclivity  in  Ihe 
normal  kidney  in  'iistrihuted  about  Ihe  mean  in  a  manner  roughly  conforming  with  a  normal 
frequency  dialribution  curve,  the  dispersion  of  which  is  such  that  95  per  cent  of  the  observations 
fall  within  ±^40  per  cent  of  the  mean.  (However,  in  some  individuals,  such  as  .J.  J.,  E.  B., 
C.  H.,  L.  T..  W.  Mc,  whose  titration  curves  are  sharply  angular,  the  dispersion  is  so  narrow 
that  the  glucose  titration  method  is  technically  inadequate  for  a  definitive  examination. 
Subjects  T.  T.  and  I.  N.  pull  the  average  titration  curve  out  from  the  angle  and  are  re- 
sponsible for  the  skewing  of  the  distribution  curve  to  the  right.) 
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Fig.  7.  Normal  dispersion  of  tubular  perfusion.  jMass  plot  of  diodrast  titrations  of  seven 
normal  subjects,  some  of  whom  were  titrated  twice.  The  mass  plot  contains  70  observations 
which  were  averaged  by  blocks  of  A  load  Tm  =  0.1.  The  averaged  data  are  shown  in  the 
inset,  the  smooth  titration  curve  being  drawn  by  visual  approximatimi.  The  limits  of 
relative  tubular  perfusion  are  conformably  placed  at  0.66  and  1 .66.  The  idw cr  figure  cannot 
be  set  with  accuracy,  chieHy  because  i)f  the  error  inherent  in  assuming  a  C(jnstant  value  for 
V„  .  a  difficulty  discussed  in  the  dfscriiJtidn  of  the  dindrast  titration  method.  The  upper 
limit  is  taken  as  an  e.xtrapuhiriiiii  of  riie  smdotli  titration  curve,  and  is  probably  maximal. 
It  must  be  recognized,  however,  tfiat  the  uncertainty  attached  to  the  limits  of  the  titration 
curve,  and  hence  of  the  distribution  curve,  involves  only  a  small  percentage  of  the  total 
tubular  tissue. 

As  in  the  case  of  Figure  6,  the  frequency  distribution  curve  is  practically  identical  with 
the  normal  frequency  distribution  cuive  C  in  Figure  5.  The  same  (jualifications  must  be 
applied  to  the  massing  of  data  obtained  from  different  individuals  as  in  the  case  of  glucose 
tifration.  Accepting  tlie  eur\-e  as  rlrawii,  it  may  be  said  that  rcliilin  tubular  pi-rfiision  in 
J.he  normal  ki'lm  //  is  dislnhuli  il  nhnut  the  rniiiii  in  a  niiniiH  r  roiii/lili/  cdii  fnnii  ing  with  a  normal 
frequency  (lis! nLiiiii.n  rum  ,  ih,  il is p/ rsmn  of  irjiii  l,  IS  sin  l,  ilnii  ur,  /ii  r  rrrit  of  the  observations 
Jail  within  :iz4"  II'  I  11  lit  III,  tman.  (.Vgainit  must  be  not  i-d  i  ha  t  i  n  some  individuals  such 
as  H.  S.  and  T.  8..  whose  titration  curve  is  sharply  angular,  tiie  ilispcrsion  is  very  narrow, 
while  a  few  periods  onlj-  on  I.  X.  are  responsible  for  much  of  the  skew  to  the  right.) 
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in  a  manner  roughly  conforming  with  a  normal  frequency  distribution  cur\-e, 
the  dispersion  of  which  is  such  that  95  per  cent  of  the  nephrons  fall  within 
±40  per  cent  of  the  mean. 

It  is  rather  surprising  that  the  filtration  rate  in  various  glomeruli,  relative  to 
the  maximal  reabsorptive  capacity  of  the  attached  tubules,  should  be  dispersed 
between  such  narrow  limits,  since  both  the  size  of  the  glomeruli  (125  to  246^  in 
diameter  in  the  dog)  and  of  the  (proximal)  tubules  (4.8  to  17  mm.  in  length) 
vary  considerably  in  the  mammahan  kidney. 

Our  ob.servations  suggest  that  there  is  a  clo.*;e  de\elopmental  correlation 
between  the  vascularity  of  the  glomerular  tuft  and  the  functional  development 
of  the  tubule  connected  with  it,  a  relationship  already  noted  by  Shannon, 
Farber  and  Troa.st  (31)  in  the  dog's  kidney. 

In  any  case,  these  limits  of  dispersion  are  so  narrow  that  we  may  confidently 
dispense  with  the  presumed  "reserve  of  inactive  glomeruli"  which  has  been  usee 
in  the  pa-st  to  bolster  pathologic  and  phy.siologic  theory. 

The  diodrast  titration  curves  of  many  normal  subjects  conform  so  closelj'  to 
the  sharp  angle  indicative  of  uniform  tubular  perfusion  that  it  is  difficult  to  de- 
tect the  deviation  by  the  present  titration  methods.  Other  subjects,  however, 
show  a  definite  splay,  though  whether  or  not  this  represents  a  consistent  differ- 
ence between  subjects  cannot  be  .said  from  our  present  data.  We  have  again 
averaged  the  observations  on  a  number  of  subjects  to  obtain  a  median  titration 
curve,  and  calculated  the  corresponding  frequency  distribution  curve,  as  .shown 
in  Figure  7.    The  reader  is  referred  to  the  legend  for  details. 

Accepting  the  averaged  curve  as  an  adequate  description,  it  may  be  said  that 
in  no  appreciable  number  of  nephrons  is  the  tubidar  perfusion  below  0.66  or 
above  1 .66  times  the  mean  tubular  perfusion  for  the  entire  kidneys,  and  that  the 
relative  perfusion  rate  is  distributed  about  the  mean  in  a  manner  roughly  con- 
forming with  the  normal  frequency  distribution  curve,  the  dispersion  of  which  is 
.such  that  95  per  cent  of  the  tubular  ti.ssue  is  perfu.sed  at  a  rate  within  ±40  per 
cent  of  the  mean. 

If  we  may  speak  of  the  normal  "uniformity"  of  perfusion  without  contradic- 
tion of  the  frecjuency  distribution  curve  as  described  above,  we  would  note  that 
this  uniformity  has  an  entirely  different  phy.siologic  basis  than  the  (statistically) 
comparable  uniformity  of  glomemlar  activity  throughout  the  kidneys.  Until 
contrary  evidence  is  available,  we  lean  to  the  presumption  that  diodrast  excre- 
tion is  exclusively  a  function  of  the  pro.ximal  .segment,  which  is  for  the  most  part 
restricted  to  the  renal  cortex.  In  this  view,  the  diodrast  titration  method  re- 
veals the  perfusion  rate  chiefly  of  the  cortical  tubules.  These,  as  indeed  all 
other  tubules,  are  in  fact  perfu.'^ed  not  directly  by  blood  but  by  interstitial  fluid; 
each  minute  some  130  cc.  of  water  are  reabsorbed  by  the  tubules  to  traverse  the 
interstitial  space  and  to  return  to  the  capillary  bed"  and  in  view  of  the  convo- 
lutions of  the  cortical  tubules,  as  opposed  to  the  more  rectilinear  arrangement  of 
the  capillaries,  theie  is  probably  a  considerable  and  perhaps  very  devious  circu 

"  It  is  est i mated  that  some  80  per  cent  of  this  fluid  is  reabsorbed  in  the  proximal  tubule 
(4V). 
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lation  of  this  interstitial  fluid  which  would  operate  to  maintain  uniformity  of 
tubular  perfusion  even  in  areas  where  moderate  to  severe  arteriolar  lesions  are 
present.  Lastly,  it  should  not  be  overlooked  that  tubular  perfusion,  as  examined 
by  the  titration  method,  concerns  individual  tubule  cells  rather  than  entire 
nephrons,  as  in  the  case  of  glucose,  and  consequently  physical  diffusion  of 
diodrast  may  contribute  to  the  observed  uniformity  of  perfusion.  If  such  is  the 
case,  oxygen  and  other  plasma  solutes  of  higher  diffusion  \-elocity  must  be  dis- 
tributed even  more  effectively. 

The  abo^■e  considerations  relative  to  the  physiological  basis  of  the  normal 
uniformity  of  glomerular  activity  and  tu))ular  perfusion,  are  obviously  important 
in  interpreting  the  course  of  renal  disease. 

VII.  DISTRIBUTION  OF  GLOMERULAR  ACTIVITY  AXD  TUBULAR  PERFUSIOX  IX  THE 
HYPERTENSIVE  KIDNEY 

Figures  8  to  13  present  data  on  the  titration  with  glucose  and  diodrast  of 
seven  hypertensive  subjects.  In  examining  the  diseased  kidney,  it  is  necessary 
to  consider  each  subject  separately,  since  no  two  sul)jects  can  he  expected  to 
show  comp,arable  patterns  in  the  renal  circulation,  and  the  reader  is  therefore 
referred  to  the  accompanying  legends  for  details  of  application  and  interpreta- 
tions. We  will  note  here  only  certain  general  features  of  the  renal  circulation 
in  the  diseased  kidney. 

Except  for  the  two  subjects  who  have  only  one  kidney  (fig.  8)  no  large  block 
of  ischemic  parenchyma  is  observed.  In  three  subjects  (8.  K.,  S.  W.  and  Y.  F.) 
the  limits  of  dispersion  in  perfusion  rate  do  not  significantly  exceed  the  normal; 
in  three  (E.  F.,  A.  ^I.  and  S.  D.)  the  lower  limit  lies  between  40  and  50  per  cent 
of  the  mean  normal  value,  while  in  only  one  (B.  S.)  it  lies  at  about  30  per  cent  of 
the  mean  normal  value."' 

In  sharp  contrast  to  this  tendency  towards  persistence  of  normal  tubular  per- 
fusion, is  a  tendency  towards  abnormal  glomerular  activity.  Out  of  seven  sub- 
jects in  whom  gluco.se  titration  was  successfully  completed  (five  being  shown 
here),  five  subjects  (T.  T.,  A.  C,  S.  K.,  S.  W.  and  B.  S.)  show  as  lower  limits  of 
relative  glomerular  activity  25  to  40  per  cent  of  the  mean  normal  \'alue  (to  be 
compared  with  a  lower  limit  of  60  per  cent  in  normal  subjects).  This  preponder- 
ance, even  in  a  small  series,  of  low  glomerular  activity  implies  the  existence  of 
arteriolar  obstructive  lesions. 

Moreover,  five  out  of  seven  subjects  (T.  T.,  A.  C,  S.  K.,  R.  W .  and  A.M.) 
show  a  definitely  bimodal  freciuency  distribution  curve,  notably  illustruted  by 
S.  K.  Such  a  bimodal  curve  implies  that  in  large  numbers  of  glomeruli  the 
filtration  rate  has  been  reduced  simultaneously,  an  effect  to  be  anticipated  if 
ob.structive  lesions  were  to  occur  in  the  larger  arteries,  in  such  positions  that 
obstruction  of  one  artery  would  reduce  the  filtration  pressure  in  numerous  de- 

"  It  would  be  untimely  tci  arfiuc  the  physiologic  signifieanee  of  this  or  that  degree  of 
focal  ischemia  in  the  causation  or  course  of  the  hypertensive  jjrocess,  cspei  iallN-  since  these 
patients  were  examined  after  bed  rest  and  in  an  essentially  basal  condition,  and  we  shall 
confine  this  discussion  to  an  exposition  of  the  methods  as  such. 
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Fig.  8.  E.  F.,  48  year  old  white  female.  Hypertension  of  many  years  duration,  falling 
to  moderate  levels  on  bed  rest.  B.P.  ranged  from  230/130  to  160/86  mm.  Hg.  Heart  en- 
larged: ECG  showed  left  deviation;  no  evidence  of  congestive  failure.  Patient  entered  the 
hospital  because  of  cerebral  vascular  accident.  Retinae  showed  moderate  vascular  sclero- 
sis, with  normal  discs  and  no  hemorrhages  or  areas  of  degeneration.  Urine  was  positive 
for  protein,  negative  for  blood.  Concentrating  capacity  normal.  Intravenous  pyelograms 
showed  no  concentration  of  diodrast  in  the  right  renal  pelvis:  the  left  visualized  normally. 
Right  kidney  removed  on  1  26/42:  diagnosis,  atrophic  pyelonephritic  kidney.  Diagnosis: 
essential  hj'pertension ;  hypertensive  and  arteriosclerotic  heart  disease;  cerebral  vascular 
accident :  atrophic  pvelonephritis.  On  2/12/40,  Co  =  354,  C/.v  =  83,  Trrm  =  37.2  (load/rc  = 
2.0),  B.P.  =  163/109"  On  2/16/40  (titration)  Cd  =  416,  Ciy  =  89.  B.P.  =  150/80,  Vo/Tm  = 
9.44  (79  per  cent  of  normal).  The  titration  curve  is  technically  good,  with  no  infusion 
hyperemia. 

J.  G.,  45  year  old  white  female.  Hypertension  of  relatively  short  duration.  B.P. 
ranged  from  200/120  to  150/80  mm.  Hg,  falling  promptly  on  bed  rest.  Heart  not  enlarged ; 
ECG  showed  left  deviation;  no  evidence  of  congestive  failure.  Retinae  showed  mild 
vascular  sclerosis,  with  normal  discs  and  no  hemorrhage  or  areas  of  degeneration.  Urine 
was  negative  for  protein  and  blood.  Concentrating  capacity  normal.  Some  years  previous 
to  these  observations  the  right  kidney  had  been  removed  for  tuberculosis.  There  was  no 
evidence  of  tuberculosis  in  the  remaining  kidney.  Diagnosis:  essential  hypertension.  On 
1/9/42,  C)  =  413.  Tmo  =  40.7  (load/7'D  =  3.4).  On  the  day  of  titration  (1/16/42),  Co  = 
463,  which  figure  is  u.sed  in  the  calculation.  The  titration  curve  is  technically  good,  but  T 
fell  in  periods  13,  14  and  15.  concurrently  with  a  marked  fall  in  C'.v  .  V„/Tm  =  10.1  (85 
per  cent  of  normal). 

In  both  of  these  subjects  there  has  presumably  been  some  compensatory  hypertrophy 
of  the  tubules  of  the  remaining  kidney,  since  Tmo  is  considerably  larger  than  one-half  the 
mean  normal  value.  Local  disproportion  in  the  hypertrophy  of  tubules  and  vascular 
channels  may  explain  the  increa.sed  dispersion  of  tubular  perfusion,  some  tissue  being 
extremely  hyperemic,  while  a  substantial  fraction  is  quite  ischemic.  (The  secondary  modes 
in  the  distribution  curves  arc  attributable  to  the  circumstance  that,  as  drawn,  the  titration 
curves  are  nearly  linear  between  load/7'/>  ratios  of  0.9  and  1.4.) 
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Fig.  9.  S.  D.,  60  year  old  white  female.  Hypertension  of  many  years  duration.  Blood 
pressure  ranged  from  224/130  to  186/118  mm.  Hg.  Heart  enlarged;  ECG  showed  left 
deviation  of  the  electrical  axis  with  inversion  of  the  T  waves  in  leads  1  and  2.  No  evidence 
of  congestive  heart  failure.  Retinae  showed  advanced  vascular  disease;  discs  normal;  no 
hemorrhages  or  areas  of  degeneration.  Urine  negative  for  protein  and  blood ;  concentrating 
capacity  normal.  No  history  suggesting  glomerulonephritis,  pyelonephritis  or  uropathol- 
ogy.    Intravenous  pyelogram  normal. 

Died  at  age  of  61  of  cerebral  hemorrhage.  Diagnosis:  essential  hypertension  with 
hypertensive  and  arteriosclerotic  heart  disease  and  cerebral  arteriosclerosis.  The  patient 
had  widespread  arteriolar  and  arteriosclerosis.  On  12/19/41,  Cm  =  51,  Co  =  216,  Twd  = 
14.8  (load/Tc  ratio  =  7.7),  B.P.  =  212/120.  On  12/23/41  with  diodrast  titration,  =  43.3, 
Cd  =  217,  TniD  =  16.8  (load/rz,  ratio  =  2.3),  B.P.  =  210/114.  On  1/21/42  with  diodrast 
titration  repeated,  C^f  =  38.1,  Cd  =  219,  B.P.  =  216/116.  On  1/26/42  with  glucose  titra- 
tion, Cm  =  46.1,  Cd  steady  during  titration  at  185  to  222.  Twa  =  129  Ooad/To  =  1.1). 
B.P.  =  216/114.  Vo/Tmo  =  10.1,  or  85  per  cent  of  normal.  C,N/Tma  =  0.358,  or  91  per 
cent  of  normal. 

This  patient  shows  no  decrease  in  mean  tubular  perfusion  (100  per  cent  of  normal)  and 
only  a  slight  decrease  in  glomerular  activity  (91  per  cent  of  normal),  while  the  frequency 
distribution  curves  relative  to  both  functions  deviate  only  slightly  from  the  normal.  There 
is  a  small  quantity  of  tubular  tissue  which  is  perfused  at  a  subnormal  rate  (r/i?normai  = 
0.4-0.6)  which  is  balanced  by  some  hyperemic  tissue  having  a  perfusion  rate  as  high  as 
80  per  cent  above  normal.  (The  reader  should  compare  this  curve  for  Vo/lm  with  the  normal 
curve  in  Fig.  7.)  But  this  degree  of  deviation  from  normal  is  scarcely  remarkable.  Simi- 
larly, the  distribution  of  glomerular  filtrate  is  so  nearly  normal  as  to  invite  no  comment, 
beyond  the  emphasis  that  in  a  60  year  old  woman  with  hypertension  of  many  years  duration, 
and  within  one  year  of  death,  in  whom  the  total  filtratiun  rate  has  been  reduced  to  40  per 
cent  of  normal,  TniD  to  37  per  cent  of  normal,  ami  7'///r,  tn  42  pi  r  cent  of  normal,  the  cir- 
culatory status  of  residual  functional  units  is  ijractically  iiminal  in  ijattern. 
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Fig.  10.  S.  W.,  61  vcar  old  white  male.  Hj'pertension  of  manv  years  duration.  V>.V. 
ranged  from  220/128  to  190/110  mm.  Hg.  Heart  enlarged;  ECG  showed  left  bundle  branch 
block.  No  evidence  of  congestive  heart  failure.  The  retinae  showed  marked  vascular 
sclerosis,  with  no  hemorrhages  or  areas  of  degeneration  and  normal  discs.  Urine  negative 
for  protein  and  blood.  Concentrating  capacitj'  normal.  Clinical  diagnosis:  essential 
hypertension  and  hypertensive  and  arteriosclerotic  heart  disease.  No  previous  history 
suggesting  glomerulonephritis,  pyelonephritis  or  uropathology.  The  clinical  findings  are 
indicative  of  widesjjread  arteriolar  and  arteriosclerosis.  On  11/21/40,  C'n  =  375,  Cin  =  74, 
with  partial  diodrast  and  glucose  titration,  B.P.  =  230/135.  On  11/29/40,  Cd  =  366,  Cm  = 
71,  followed  bv  diodrast  titration  and  partial  glucose  titration,  B.P.  =  200/110.  On  12/6/40, 
Tmu  =  36.5  (load/7'/,  ratio  =  3.1  to  4.22),  B.P.  =  194/112.  On  12/11/40,  Co  =  420,  increas- 
ing to  594  during  glucose  titration,  B.P.  =  190/105.    F„/T»i  =  8.63,  or  74  percent  of  normal. 

Glucose  Tw  (=  344)  was  determined  on  12/11/40  at  load/7'c  =  1-38  to  1.49.  Partial 
titrations  on  11/21/40,  11/29/40  and  12/11/40.    CjslTnui  =  0.206,  or  55  per  cent  of  normal. 

The  total  tubular  perfusion  of  this  subject  is  only  78  per  cent  of  normal,  but  the  distribu- 
tion of  i)erfusate  is  essentially  normal. 

The  mean  glomerular  activity  is  only  55  per  cent  of  normal  and  Cis  ,  which  in  18  periods 
averages  71,  is  at  the  level  of  — 2.7<r  relative  to  the  normal  mean.  Since  Tmo  is  close  to, 
though  not  above  the  mean  normal  value,  it  is  inferred  that  this  low  glomerular  activity 
reflects  moderately  severe  im|)airment  of  the  filtration  bed.  It  will  be  noted  that  the 
subject  is  one  of  the  few  who  falls  so  aberrantly  in  Figure  4  as  to  suggest  some  unusual  fea- 
ture in  the  glomerular  or  vascular  bed.  It  is  to  be  noted,  however,  that  the  mean  tubular 
perfusion,  which  is  distributed  in  iin  essentially  normal  manner,  is  reduced  much  less  than 
is  the  mean  glomerular  activity. 

The  glucose  titration  curve  is  e.xtrajjolated  in  its  upper  portion;  more  uniform  flexion 
would  tend  to  lower  the  left-hand  peak  of  the  distribution  curve  and  fill  the  intervening 
trough.  .\s  drawn,  it  indicates  that  the  reduction  in  filtration  rate  is  extreme  in  approxi- 
mately 30  per  cent  of  the  glomeruli,  but  no  tolerable  change  in  the  titration  curve  would 
entirely  jibolish  bimodality,  or  the  indication  that  some  large  proportion  of  glomeruli  have 
an  extremely  low  activity. 

It  is  Ufjteworthy  that  an  essentially  uniform  j)erfusion  of  the  tubules  can  be  maintained 
in  spite  of  vascular  lesions  so  severe  as  to  impair  glomerular  activitj-  to  this  extent. 
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Fig.  11.  S.  K.,  46  year  old  white  male.  Hypertension  of  relatively  short  duration- 
Blood  pressure  ranged  from  210/134  to  140/100  mm.  Hg.  Heart  enlarged;  ECG  showed 
left  deviation  of  the  electrical  axis.  No  evidence  of  congestive  heart  failure.  The  retinae 
showed  moderate  vascular  sclerosis,  discs  normal :  no  hemorrhages  or  areas  of  degeneration. 
The  urine  was  positive  for  protein  and  negative  for  blood.  Concentrating  capacitj'  normal. 
No  previous  history  of  glomerulonephritis,  pyelonephritis,  or  uropathology.  Retrograde 
pyelograms  were  normal.  Diagnosis:  essential  hvpertension.  On  10/18/40  with  glucose 
titration,  C.v  =  120,  Tmo  =  410  (load/To  ratio  =  L73),  B.P.  =  138/92.  On  10/23/40  with 
glucose  titration  repeated,  C,/  =  138,  B.P.  =  155/110.  On  11  S  40  with  glucose  and  dio- 
drast  titration,  Cz)  =  718,  Cy,  =  130,  B.P.  =  142/99.  On  11  l.i  40  with  diodrast  titration, 
Cm  =  111,  TntD  =  43.3  (load/To  ratio  =  2.6-4.7),  B.P.  =  \o2  110,  W/Twd  =  14.5,  or  125 
per  cent  of  normal.    Cis/Tma  =  0.300,  or  81  per  cent  of  nornial. 

This  subject  has  a  mean  tubular  perfusion  rate  25  per  cent  above  normal  and  a  normal 
distribution  of  this  perfusate,  while  the  mean  glomerular  activity  i.s  only  slightly  below  the 
normal  (81  per  cent);  yet  the  distribution  of  glomerular  activity  is  highly  abnormal.  A 
large  number  of  glomeruli  have  an  activity  only  60  per  cent  of  the  mean,  these 
being  balanced  by  glomeruli  having  activities  ujj  to  80  per  cent  above  the  mean.  Indeed, 
there  are  very  few  glomeruli  with  an  activity  equal  to  the  mean. 

In  this  instance,  it  must  be  supposed  that  localized  arterial  lesions  have  in  effect  divided 
the  kidney  into  '•affected"  and  "unaffected"  glomeruli,  while  leaving  tubular  perfusion 
essentially  undisturbed. 

(It  is  possible  that  because  of  the  low  activity  in  some  glomeruli,  we  had  not  reached 
definitive  Tma  even  at  a  load  To  ratio  of  1.73;  but  if  Ttua  is  actually  higher  than  our  figure 
of  410,  the  effect  on  the  titration  and  frequency  distribution  curves  will  be  onh'  to  move 
the  two  modes  away  from  the  mean  and  to  flatten  the  trough,  i.e..  to  exaggerate  the  present 
picture.) 
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Fig.  12.  B.  S.,  44  year  old  white  female.  Hypertension  of  rclati%'ely  short  duration. 
Blood  pressure  ranged  from  210  100  to  140/68  mm.  Hg.  falling  promptly  on  bed  rest.  Heart 
slightly  enlarged  and  ECG  normal.  No  evidence  of  congestive  heart  failure.  The  retinae 
showed  no  vascular  changes  and  the  discs  were  normal.  L'rine  negative  for  protein  and 
blood.  Concentrating  capacity  normal.  Clinical  diagnosis:  essential  hypertension. 
No  previous  history  suggesting  glomerulonephritis,  pyelonephritis  or  uropathology.  There 
is  no  clinical  evidence  of  widespread  arteriolar  disease.  The  fluctuating  blood  pressure, 
age  of  the  patient  and  apparent  short  duration  suggest  the  type  of  hvpertension  commonly 
seen  in  the  climacteric.  On  11/28/41.  Ce  =  .356.  Cv  =  101,  Tmo  =  37.0  {load/7'D  =  1.9), 
B.P.  =  186  KX).  On  12/10/41,  Co  =  357,  C.m  =  81.  B.P.  =  162/88:  during  titration  Co 
increased  to  426.  from  which  figure  V,.  is  calculated.  Titration  was  repeated  on  12/17/41, 
B.P.  =  170/96.  taking  l',,  as  on  12/10/41 ;  there  was  a  transient  hyperemia  which  lasted  for 

3  periods  (arrows).  (.\lso  see  below.)  \\lTmi,  =  8.0  or  67  per  cent  of  normal.  Some 
uncertainty  is  attached  to  the  titration  curve  as  influenced  by  V„  ,  but  no  acceptable  rein- 
terpretation  would  abolish  a  wide  dispersion. 

first  glucose  titration  was  carried  out  on  1/14/42  (B.P.  =  172/90),  the  infusion  con- 
sisting of  glucose  in  saline,  2.5  to  6.0  cc.  per  minute,  and  the  patient  having  had  only  200 
cc.  of  water  on  the  morning  of  the  test.  .Vfter  period  5,7V;  began  to  fall,  as  shown  by  the 
dotted  line,  ending  at  a  much  reduced  value.  We  believe  that  this  fall  in  To,  represents 
glomerular  occlusion  in  consequence  of  the  devclopnient  of  renal  edema  and  increased 
intrarenal  pressure.  Titration  repeated  on  1/23  42.  duplicating  the  procedures  of  1/14/42 
except  that  the  infusion  was  made  up  in  distilled  water.    7V;  rose  regularly  to  average  217  in 

4  periods  at  load  /Tr  ratios  of  1.76  to  2.26.  but  after  period  12  it  began  to  fall,  to  end  at  83 
per  cent  of  this  value  in  period  15  at  a  load/Tc  ratio  of  2.72  (Pa  =  600  mg.  per  cent).  Glo- 
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pendent  glomeruli.  Such  lesions  would  tend  to  divide  the  kidney  into  two 
categories,  "affected  glomeruli"  and  "unaffected  glomeruli,"  and  thus  break  the 
frequency  distribution  curve  into  hypoactive  and  hyperactive  glomeruli,  using 
these  expressions,  of  course,  relati\'e  to  the  mean.  It  is  conceivable  that,  conse- 
quent to  such  lesions,  activity  in  the  unaffected  glomeruli  might,  by  way  of  com- 
pensation, be  increased,  thus  further  separating  the  two  categories  in  respect  to 
activity.  Relative  to  the  last  point,  r/R-novmai  in  the  more  active  category  in 
those  subjects  who  show  bimodal  curves  is  ca.  O.G  (S.  W.),  0.85  (T.  T.),  1.1 
(A.  C),  1.5  (S.  K.)  and  1.5  (A.  AL);  i.e.,  in  only  two  subjects  is  the  activity  of 
the  more  active  category  substantially  above  the  normal  mean.  The  question 
of  compensatory  increa.se  in  activity  of  "unaffected  glomeruli"  must  be  left  to 
investigation. 

The  circumstance  that  even  where  arterial  lesions  have  broken  the  pattern  of 
glomerular  activity  into  widely  separated  categories,"*  tubular  perfusion  may 
remain  essentially  unaffected  is  to  be  explained,  we  believe,  on  the  basis  that, 
first,  the  capillaries  arising  from  the  efferent  arterioles  undergo  considerable 
anastomosis,  so  that  blood  from  a  normally  "active"  glomerulus  may  perfuse 
the  tubule  attached  to  a  relatively  "inactive"  glomerulus;  and  secondly,  as  we 
have  pointed  out  above,  the  circulation  of  interstitial  fluid,  coupled  with  simple 
diffusion,  will  tend  to  maintain  uniformity  of  tubular  perfusion  in  the  face  of 

"  Obviously,  these  two  "widely  separated"  categories  of  glomeruli  might  be  in  the  two 
separate  kidneys.  We  have  not  attempted  to  apply  the  titration  method  to  the  two  kid- 
neys separately,  and  reiterate  that  at  the  moment  we  are  discussing  the  method  in  principle 
and  not  in  definitive  application. 


merular  occlusion  was  api)arently  avoided  on  this  occasion  until  the  last  3  periods,  and 
accordingly  the  maximal  value,  217,  is  taken  as  Trng  . 

On  both  occa.sions  the  total  filtration  rate  increased  during  the  titration  process,  the 
rise  amounting  to  an  increase  of  27  and  19  per  cent  above  the  initial  value,  indicating  that 
an  increase  in  glomerular  activity  occurred  in  other  nephrons  which  more  than  compensated 
for  the  loss  of  the  occluded  units.  Co  was  followed  throughout,  and  increased  on  both 
occasions  pari  passu  with  the  filtration  rate,  maintaining  a  nearly  constant  filtration 
fraction  (0.18-0.20). 

Although  both  Tnio  (37.0)  and  Tmo  (217)  are  small,  the  ratio  Tmo/Tmo  (5.9)  is  in  the 
lower  range  of  normal,  while  the  basal  values  of  Cjiv/Tma  (0.330  to  0.400)  range  across  the 
normal  mean,  and  licnce  it  appears  that  the  total  quantity  of  tubular  tissue,  both  excretory 
and  reabsori)ri\c,  is  hut  little  reduced.  It  is  to  be  noted,  however,  that  the  relative  tubular 
perfusion  rate  is  tlie  lowest  of  all  subjects  examined  here  {Cu/Tmo  =  9.65,  or  — 2.08<r  relative 
to  nui  nial  sr am iarcJs I .  The  tiltratiim  t  raction  as  a\'<'i-afie(l  from  all  observations  is  less  than 
20  pel  eeiiT.  a  ti^urc  too  low  tn  peiiiiit  this  extreme  ischemia  to  be  explained  on  the  basis 
of  increased  etferent  tonus  ahjiie.  The  fiiMjuency  (list  l  ihutinn  curve  of  tubular  perfusion 
is  e\ce)itiiiiial  in  being  flat  and  temlinii  towards  tiiriK idali ty ,  suggesting  gross  impediment  of 
large  \  ascuhii-  areas.  On  tlie  (ither  hand,  the  fre(iuenc\-  distribution  curve  of  glomerular 
activity  is  -.Aso  uniciue  for  hypertensi\  e  sul).iects,  in  that  it  is  practically  normal,  indicating 
that  there  aic  nn  severe  lesions  in  the  arteriolar  tree.  This  combination  of  circumstances 
suggests  a  cliim  ally  unrecognized  disturljance  in  the  kidney  involving  either  renal  edema 
(possibly  <>!  eml'ieriiie  origin)  or  interstitial  fibrosis,  such  that  tubular  perfusion  is  mark- 
edly impairetl,  altliough  C/.v  remains  within  the  normal  range,  as  judged  either  by  surface 
area,  Tmo  or  Tma  .  Either  suggestion  is  in  line  with  the  circumstance  that  this  patient 
showed  the  greatest  tendency  to  renal  disturbance  (edema  and  glomerular  occlusion  ?) 
in  consequence  of  infusion  of  glucose-saline  solutions,  of  any  of  the  subjects  whom  we  have 
examined. 

The  data  on  this  subject  are  interesting  in  that  they  demonstrate  that  a  low  rate  of 
tubular  perfusion  will  suffice  to  support  glucose  reabsorption,  otherwise  the  severe  ischemia 
of  some  tubules  would  lead  to  an  increased  dispersion  of  Ci„/tm. 
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Fig.  13.  A.  M.,  50  j-ear  old  white  female.  Hypertension  of  relatively  short  duration. 
Blood  pressure  ranged  from  165/115  to  1.38/80  mm.  Hg.  falling  promptly  on  bed  rest.  The 
heart  was  not  enlarged;  the  EC'G  showed  low  voltage  and  left  deviation.  Xo  evidence  of 
congestive  heart  failure.  Retinae  showed  no  vascular  changes;  discs  normal.  The  urine 
was  negative  for  protein  and  blood.  Concentrating  capacity  normal.  Xo  previous  history 
of  glomerulonephritis,  pyelonephritis  or  uropathologj-.  Intravenous  pjelogram  normal. 
The  patient  showed  the  lethargj-.  skin  changes,  loss  of  hair  and  low  voltage  in  the  EC'G 
suggestive  of  mv.xedema.  The  BMR  was  within  the  normal  range.  Diagnosis:  essential 
hypertension.  On  1/28/42  with  diodrast  titration,  Co  =  378.  Cm  =  65.4,  B.P.  =  162/88. 
On  2/2/42  with  glucose  titration.  Co  increased  during  titration  from  352  to  559.  Cv  =  11.1, 
B.P.  =  152/90.  On  2/9/42  with  glucose  titration.  CV  =  89.4.  Tma  =  211  noad/Tc  ratio  = 
1.55-1.92).  B.P.  =  142/74,  C'd  remaining  between  524  and  666  during  titration.  On  2/16/42 
with  diodrast  titration.  Cu  =  415,  C\,  =  70.6.  Tnixj  =  28.8  (load/rc  ratio  =  2.16-3.54). 
B.P.  =  140/82.  On  2/23/42  with  diodrast  titration.  Cd  =  399,  C„  =  62.6,  B.P.  =  1.32/80. 
Vo'Two  =  11.6  or  98  per  cent  of  normal.    Cis'Tmc,  =  0.422  or  107  per  cent  of  normal. 

Here  both  tubular  perfusion  and  glomerular  activity  are  abnormal  in  being  bimodal, 
though  the  mean  of  both  functions  is  somewhat  above  normal.  On  one  occasion.  Tr,  fell 
in  the  latter  part  of  glucose  titration,  and  at  a  load,  7",;  ratio  of  1.98.  to  80  per  cent  of  Tma  , 
indicating  occlusion  of  glomeruli.  This  phenomenon  was  much  more  evident,  however,  in 
B.  .S.  (fig.  12).  It  must  be  inferred  that  in  this  patient  renal  lesions  are  such  as  to  impair 
the  circulation  to  both  glomeruli  and  tubules,  though  why  tubular  perfusion  is  impaired 
here  to  a  so  much  greater  extent  than  in  our  other  subjects  is  unexplained. 


local  arteriolar  di.sea.se.  Our  pre.sent  data  argue  against  the  belief  that  local 
tubular  ischemia  is  readily  obtained. 
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It  is  worthy  of  note  that  where  glomerular  activity  has  a  sharply  abnormal 
pattern,  while  yet  the  mean  is  essentially  normal,  the  abnormal  pattern  tends  to 
consist  of  bimodal  curve  wherein  those  glomeruli  of  low  activity  are  balanced  by 
a  large  number  of  moderately  active  glomeruli,  rather  than  by  a  diminishing 
series  of  glomeruli  ha\ing  progressi^•ely  greater  activity.  Were  the  latter  the 
case,  relatively  high  values  of  glomerular  activity  would  have  to  be  reached  in 
some  nephrons  and  in  consequence  these  nephrons  would  spill  glucose  at  rela- 
tively low  i)lasma  glucose  levels.  The  circumstance  that  hypertensive  subjects 
do  not  typically  show  glycosuria  suggests  that  the  subjects  we  have  examined 
are,  in  this  respect,  typical  of  the  disease,  rather  than  exceptions. 

VIII.  OCCLUSION  OF  GLOMERULI 

One  point  requiring  emphasis  in  closing,  is  the  tendency  of  some  subjects  to 
show  a  marked  decrease  in  To  during  the  course  of  glucose  titration  or  deter- 
mination of  Tmo  .  This  is  particulaily  well  illustrated  by  B.  S.  (fig.  12). 
This  paradoxical  fall  in  Tr,  has,  in  our  experience,  occurred  only  after  some  90  to 
150  minutes  perfusion  with  saline-glucose  solution  mixtures  containing  mannitol 
but  negligible  quantities  of  diodrast  at  the  rate  of  -t  to  6  cc.  per  minute.  How- 
ever, we  have  demonstrated  that  while  maintaining  a  load/ To  ratio  of  0.9  to 
1.3,  To  may  be  substantially  lowered  by  the  more  rapid  (20  to  30  cc.  per  minute) 
infusion  of  1000  cc.  of  saline.^"  We  believe  that  it  is  the  fluid  rather  than  the 
glucose,  mannitol  or  diodrast  which  is  responsible.  The  explanation  of  this 
phenomenon  is  obscure,  but  we  would  suggest  as  a  possible  explanation  that 
when  fluid,  and  notably  saline,  is  presented  to  the  body  too  rapidly  it  tends  to 
cause  renal  edema,  and  consequently  to  increase  intrarenal  pressure.  This 
pressure  could  act  to  reduce  the  filtration  rate  in  at  least  some  glomeruli,  par- 
ticularly those  in  or  near  the  cortex  corticus,  perhaps  even  to  the  point  of  com- 
plete occlusion.  A  fall  to  Ta  of  20  to  30  per  cent  has  been  observed  under  these 
conditions  (A.  fig.  13,  B.  S.,  fig.  12),  but  it  is  not  beyond  po.ssibility  that 
nearly  this  fraction  of  glomeruli  could  be  completely  occluded,  or  the  filtration 
rate  so  reduced  in  a  complementary  fraction  as  to  effect  this  reduction  in  To  . 
This  explanation  is  tentative,  and  useful  only  imtil  the  phenomenon  can  be 
examined  more  thoroughly;  but,  if  correct,  it  indicates  that  increased  intrarenal 
pressure  as.sociated  with  intrarenal  edema  may  play  an  important  part  in  deter- 
mining the  frequency  distribution  of  glomerular  activity  in  disease. 

Perhaps  the  most  interesting  part  of  this  glomerular  occlusion  is  the  circum- 
stance that  it  is  generally  accompanied  by  an  increase  in  total  filtration  rate  and 
in  effective  renal  blood  flow  (see  Co  data  in  figs.  10,  12,  13)."''  There  is  evidence 
that  edema  of  peripheral  tissues  is  frequently  accompanied  by  hyperemia,  and 

"  Partial  glucose  titration  curves  of  normal  subjects  before,  during  and  after  saline 
administration  were  described  at  the  Chicago  meeting  (1941)  of  the  Federation  of  American 
Biological  Societies. 

2^  Space  does  not  permit  inclusion  of  the  data,  but  the  increase  in  effective  renal  blood 
flow  is  generally  accompanied  by  a  proportional  increase  in  filtration  rate,  indicating 
afferent  arteriolar  dilatation.  Shannon  (30)  has  shown  that  saline  infusion  increases  the 
filtration  rate  in  the  dog,  and  from  the  glomerular  dynamics  in  this  species  it  may  be  sur- 
mised that  there  is  simultaneously  renal  hyperemia. 
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the  above  observations  indicate  that  the  kidney  similarly  responds  to  edema  by 
hyperemia,  effected  by  dilatation  of  still  active  glomeruli. 

If  the  above  interpretation  is  correct,  it  brings  out  the  weakest  point  in  the 
glucose  titration  method,  viz.,  that  the  administration  of  large  quantities  of 
saline  (plus  glucose  ?)  is  apt  to  distort  the  normal  pattern  of  glomerular  activity. 
We  believe  that  we  have  excluded  from  the  experiments  presented  here  those  in 
which  this  complication  is  serious,  but  the  difficulties  presented  by  this  hazard, 
especially  in  hypertensive  .subjects,  are  considerable.  We  hope  that  before 
the  titration  method  is  extensively  applied  a  .'substitute  for  glucose,  which  can  be 
administered  in  small  ([uantities  and  in  small  amounts  of  saline,  can  be  made 
available  so  that  the  hazard  may  lie  wholly  circumvented. 

SUM.MARV 

1.  A  brief  re.sume  of  the  problems  presented  by  possible  intermittency  of 
glomerular  activity  and  tubular  perfusion  is  presented. 

2.  Data  are  given  on  the  maximal  rate  of  glucose  reabsorption  {Trria)  in  24 
men  and  1 1  women  without  evidence  of  renal  disease.  Supplementary  data  are 
included  on  the  filtration  rate  {C,s),  the  diodrast  clearance  (Co)  and  the  maximal 
rate  of  tubular  excretion  of  diodrast  {Tmo)  in  these  same  .subjects  in  order  to 
permit  a  comparison  of  the.se  data  with  TtHd  . 

Tmo  and  Tmo  are  not  significantly  modified  by  adrenalin,  caffeine,  or  pyro- 
genic  hyperemia,  indicating  the  intrinsic  stability-  both  of  the  underlying  tubular 
mechanisms  of  reabsorption  and  excretion,  and  of  the  glomerular  and  tubular 
blood  supply.  Since  .saturation  of  the  gluco.se  reabsorptive  mechanism  does  not 
modify  Tmo  ,  and  vice  versa,  and  since  both  tubular  reabsorption  (glucose)  and 
tubular  excretion  (diodrast)  are  probably  localized  in  the  proximal  tubule,  it 
appears  that  independent  chemical  mechanisms  may  co-exist  in  the  same 
tubule  cell. 

3.  The  statistical  means  in  the  present  series  of  normal  subjects  in  respect  to 
,  Co  and  Trrii)  are  in  good  agreement  with  the  data  presented  in  a  previous 

paper.  The  previous  and  present  series  have  been  combined  to  afford  new 
statistical  references,  the  data  on  the  sexes  being  treated  .separately  since  they 
differ  significantly. 

Tma  is  positively  correlated  with  C,s  ,  suggesting  a  developmental  relationshij) 
between  the  rate  of  filtration  in  a  particular  nephron  and  the  reab.sorptive  capa- 
city of  the  attached  tubule.  Trrio  is  poorly  correlated  with  Tmo  ,  showing  that 
the  reab.sorptive  and  excretory  capacities  of  the  tubule  may  be  developed  quite 
differently  in  the  same  individual,  and  presumably  in  the  same  nephron. 

4.  Data  on  Tmo  and  other  functional  measurements  are  presented  on  subjects 
with  e.s.sential  hypertension.  In  the.se  .subjects  Trtia  tends  to  remain  within 
normal  limits,  being  reduced  only  after  a  marked  reduction  in  Tmo  has  occurred; 
and  the  ratio  ('is/Tma  adheres  clo.sely  to  the  normal  ratio,  indicating  that 
glucose  reabsorption  is  not  specifically  impaired  in  hypertensive  disease,  Tmo 
being  reduced  only  after  the  glomerulus  of  a  nephron  is  obliterated  by  vascular 
changes  and  the  tubule  thereby  cut  off  pa.'s.'^ively  from  reabsorptive  activity. 
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The  reduction  in  Tmo  is  the  earliest  characteristic  impairment  in  renal  func- 
tion so  far  observed  in  hypertensive  disease.  If  tubular  excretion  i-epresents  a 
final  step  in  a  series  of  metabolic  reactions  in  the  kidney,  this  impairment  may 
have  special  significance. 

5.  It  is  assumed  that  the  maximal  rates  of  reabsorption  of  glucose  (Tma) 
and  excretion  of  diodrast  {TvId)  which  characterize  the  over-all  activity  of  the 
two  kidneys,  reflect  similar  quantitative  limitations  in  each  nephron.  Under 
this  assumption,  the  titration  of  the  kidneys  by  the  progressive  elevation  of  the 
glucose  or  diodrast  concentration  in  the  plasma  affords  a  means  of  measuring 
glomerular  activity  and  tubular  perfusion  in  component  portions  of  the  kidneys. 

Glomerular  activity  is  defined  as  the  rate  of  glomerular  filtration  in  cc.  per 
minute  per  unit  of  glucose  reabsorptive  tissue  in  the  attached  nephron;  while 
tubular  perfusion  is  defined  as  the  rate  of  flow  in  cc.  per  minute  per  unit  of  tubu- 
lar excretory  tissue  of  a  fluid  having  the  same  concentration  of  diodrast  as  the 
post-glomerular  plasma. 

These  titration  methods  have  been  developed  in  a  quantitative  manner  and 
applied  to  the  determination  of  the  dispersion  of  glomerular  activity  and  tubular 
perfusion  in  normal  and  hypertensive  subjects. 

6.  In  normal  subjects  no  appreciable  number  of  nephrons  have  a  glomerular 
activity  below  0.60  or  above  1.5  times  the  mean  glomerular  activity  for  the  entire 
kidneys;  the  glomerular  activity  being  distributed  about  the  mean  in  a  manner 
.roughly  conforming  with  a  normal  frequency  distribution  curve,  the  dispersion 
of  which  is  such  that  95  per  cent  of  the  nephrons  fall  within  ±40  per  cent  of  the 
mean.  That  is  to  say,  there  is  no  large  number  of  nephrons  {i.e.,  the  fraction  is 
no  greater  than  5  per  cent)  in  which  glomerular  activity  is  less  than  60  per  cent 
of  the  mean;  hence  the  notion  of  "glomerular  reserve"  posited  on  an  assumption 
of  glomerular  intermittency  carried  over  from  cold-blooded  vertebrates,  is  un- 
tenable. 

In  normal  subjects  no  appreciable  quantity  of  tubular  tissue  has  a  perfusion 
rate  below  0.66  or  above  1.66  times  the  mean  tubular  perfusion  for  the  entire 
kidneys;  the  relative  perfusion  rate  is  distributed  about  the  mean  in  a  manner 
roughly  conforming  with  a  normal  frequency  distribution  curve,  the  dispersion 
of  which  is  such  that  95  per  cent  of  the  tubular  tissue  is  perfused  at  a  rate  within 
±40  per  cent  of  the  mean. 

7.  By  way  of  example,  rather  than  as  a  definitive  study  of  the  disease,  the 
data  obtained  by  the  apphcation  of  the  titration  methods  to  seven  subjects  with 
essential  hypertension  are  given  in  detail.  Several  notable  features  emerge  from 
this  study: 

The  distribution  of  tubular  perfusate  and  glomerular  activity  may  be  entirely 
normal  despite  long-standing  hypertension. 

There  is  an  evident  tendency  for  tubular  perfusion  to  persist  within  the  nor- 
mal range  and  to  maintain  a  normal  pattern,  in  subjects  in  whom  glomerular 
activity  deviates  from  the  normal  pattern  by  separation  into  extremes  of  hypo- 
active  and  hyperactive  glomeruli  (both  terms  being  used  here  relative  to  the 
subject's  own  mean  of  glomerular  activity,  and  not  the  normal  mean,  which  is 
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infrequently  exceeded).  This  result  is  interpreted  as  indicating  that  arterial 
lesions  may  affect  large  numbers  of  glomeruli  adversely,  while  anastomoses  of 
the  post-glomerular  capillaries  and  the  circulation  of  interstitial  fluid  operate  to 
maintain  uniformity  of  tulnUar  perfusion.  It  seems  apparent  that  focal  tubular 
ischemia  will  prove  to  lie  the  exception,  rather  than  the  rule,  in  the  hypertensive 
kidney. 

8.  The  administration  of  saline  may  reduce  Tmo — a  phenomenon  tentatively 
attributed  to  the  jiroduction  of  renal  edema  and  increased  intrarenal  pressure. 
There  is  usually  a  simultaneous  increase  in  the  total  filtration  rate  and  effective 
renal  blood  flow,  indicating  that  renal  edema  (if  this  is  the  correct  explanation) 
is  accompanied  by  hyperemia,  as  is  the  frequent  case  in  other  tissues. 

The  analysts  in  this  work  have  been  Katherine  S.  Tilson,  Betty  J.  Crawford,  Frances 
E.  Marx,  Martha  J.  Barrett  and  Helen  Claire  Lawler.  We  are  indebted  to  them,  and  to 
nurses  Helen  R.  MoGuire,  .\nn  S.  Rivoire  and  Agatha  A.  Evaskitis  for  their  unfailing  co- 
operation. 

The  clearance  technique  and  analytical  methods  used  in  this  study  were  identical  with 
those  described  in  a  previous  paper  (19)  except  for  the  substitution  of  Albert's  (3)  iodine 
method,  allowing  94  per  cent  recovery  of  diodrast  in  a  1:15  CdSOi  filtrate,  and  Shannon's 
(31)  glucose  method.  The  inulin  was  ampouled  material  obtained  from  the  U.  S.  Standard 
Products  Companj-,  Madison,  Wisconsin,  and  the  diodrast  from  the  Winthrop  Chemical 
Company,  New  York.  Saline  and  glucose  solutions  (50  per  cent )  were  i)repared  by  Schering 
&  Cdatz,  Inc.,  Xew  York,  to  whom  we  arc  indebted  for  several  lots  of  specially  prepared 
glucose  solution.  The  mannitol  was  supplied  by  courtesy  by  Sharp  and  Dohme,  Phila- 
delphia. 

We  are  particularly  indebted  to  Dr.  H.  M.  C.  Luykx  for  his  valuable  mathematical 
criticism  and  for  his  hel]i  in  relating  the  titration  to  the  frequency  distribution  curve. 


Two  subordinate  equations,  used  in  the  calculation  of  the  ellipse  in  Figures  1  to  4  in- 
clusive, contain  typographical  errors  as  given  in  our  previous  paper  ((20)  p.  638)  and  should 
read: 
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PERSOXS  AXD  IN  ARTERIAL  HYPERTEXSIOXi 


ALFRED  E.  COHX,  M.D.,  GEORGE  E.  BURCH,  M.D.,  CHARLES  NEUMAXX,  M.D., 
COLTER  RULE,  ^LD.,  EDWARD  A.  SELLERS,  M.D.  and 
WlLLL\i\I  T.  LHAMOX,  ^LD. 

[Xew  York] 

It  would  not  h(>  appropriate  to  celebrate  Dr.  Vineberg's  lifetime  of  activity 
with  an  account  of  a  mere  analytical  research.  Because  his  own  activities  have 
been  predominantly  clinical  we  write  out  a  description  of  an  investigation  now 
current  which  had  its  inception  in  the  obserx  ation  long  established  that  many 
persons  even  in  the  third  and  foiu'th  decades  suffer  from  high  blood  pressures. 
Not  many  years  back  there  was  still  doubt  on  the  relative  significance  of  the 
diastolic  pressure  as  the  significant  one  in  an  ailment  now  classified  as  "'arterial 
hypertension". 

This  study  began  with  the  reflection  that  if  the  diastolic  pressure  is  high 
in  some  way  the  occasion  for  this  phenomenon  must  be  found  in  the  behavior  of 
the  small  vessels.  At  this  point  Dr.  George  Burch  came  as  a  Commonwealth 
Fellow  to  the  Hospital  of  the  Rockefeller  Institute  and  brought  with  him  techni- 
cal experience  of  Turner's  plethysmograph.  When  all  the  conditions  which 
make  for  uniformity  are  worked  out,  results  are  obtained  as  free  as  now  seems 
possible  from  the  influence  of  the  environment.  The  temperature  and  humidity 
of  the  room  are  kept  constant.  The  room  is  quiet,  a  minimal  number  of  at- 
tendants coming  in  contact  with  the  person  being  studied.  The  room  itself 
is  rendered  free  of  all  but  an  irreducible  amount  of  apparatus  suggestive  of  a 
laboratory.  The  room,  in  short,  is  made  to  look  like  an  ordinary  bedroom, 
and  on  this  account  saves  persons  from  the  impression  of  strangeness  which  in 
itself  serves  to  act  as  a  stimulus,  to  those  who,  especially  in  this  condition,  are 
susceptible  to  untoward  psychological  influences. 

In  this  way  records  can  be  olitained  which  give  quantitatively  an  exact  account 
of  changes  in  volume.  A  small  cup,  cut  to  measure,  is  put  upon  the  tips  of  the 
fingers,  the  toes,  and  on  the  pinna  of  the  ears.  The  records  are  made  optically 
\\-ith  Frank  capsules  reflecting  light  connected  to  the  cu])  of  the  i)l('tli>  >in()graph 
through  rubber  tubing.  On  the  recording  camera,  mo\'ement  of  scx  t  ral  cap- 
sules, reflecting,  of  cour.se,  movements  in  the  fingers  and  toes  and  ear,  can  be 
inscribed  simultaneously.  The  custom  has  been  to  study  the  tips  of  the  right 
index  finger,  of  the  right  second  toe,  antl  the  pinna  of  the  right  eai-. 

At  first  it  was  essential  to  study  the  meaning  itself  of  the  records.  They 
exhibited,  of  course,  the  fact  that  the  pulse  occasioned  by  the  beating  of  the  heart 
was  inscribed  and  along  with  it  the  changes  which  reflected  respiration.  Such 
waves  are  already  well  known.    In  addition  it  was  possible  to  decipher  waves  of 
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a  slowTT  nature  wliich  could  not  bo  interpreted  otlierwise  but  as  the  result  of  the 
waxing  antl  waning  in  size  of  the  entire  part.  Three  such  waves  called  arbitrar- 
ily, alpha,  beta  and  gamma  have  been  identified.  To  attempt  to  trace  out  the 
meaning  of  the  alpha  waves  alone  has  occupied  oiu-  entire  attention  these  several 
years  past. 

At  fii-st  the  inference  seemed  justified  that  the  shape,  frequency,  and  size  of 
alpha  waves  were  characteristic  of  persons  depending  on  their  psychological 
habitus.  The  conclusion  was  drawn  that  an  individual  yielded  curves  always  of 
the  same  appearance.  Later  on,  after  more  extended  observation,  it  seemed  that 
within  limits,  records  which  at  first  seemed  invariant  exhibited  modifications 
which  changed  as  a  result  of  intellectual  processes  or  of  emotional  occurrences  not 
otherwise  detectable  on  the  surface,  going  on  in  the  person  who  was  experiencing 
them.  That  this  interpretation  is  likely  arose  from  knowing  that  during  the 
period  of  observation  the  conditions  of  the  external  environment  remained  vm- 
changed  and  also  because  in  this  particular  })hase  of  the  study,  the  persons  studied 
were  trained  psychologists  and  p.sychiatrists,  persons  in  short  capable  of  giving  a 
good  account  of  what  had  gone  on  within  themselves  during  the  period  of  ob- 
servation. 

Special  papers  will,  of  course,  be  consulted  by  those  who  wish  detailed  informa- 
tion of  the  results  of  these  various  studies.  In  this  report  it  will  be  enough  to 
point  out  certain  general  results.  It  is  now  known  that  changes  in  volume  in  a 
finger,  a  toe,  or  in  an  ear  and  in  an  opposite  finger,  toe  and  ear,  need  not  be  in  the 
same  direction  at  the  same  time.  It  was  striking  to  learn,  and  this  is  the  first 
yield  connected  with  the  object  on  account  of  which  this  investigation  was  under- 
taken, that  a  difference  exists  among  normal  younger  people,  noraial  older  per- 
sons, and  persons  suffering  from  arterial  hypertension.  It  was  also  found  that 
in  hypertensive  individuals,  sensitivity  to  stimuli  seemed  more  acute  than  in  the 
others.  At  first,  before  this  fact  was  appreciated,  and  before  for  this  reason  an 
ordinary  bedroom  rather  than  a  laboratory  was  made  the  scene  of  the  study, 
hyperten.'^ive  jiersons  .seemed  to  remain  practically  iminfluenced  by  artificial 
external  stimuli.  But  when  they  were  examined  in  a  relaxed  condition  in  a 
proper  room,  they  turned  out  to  be  reactive  in  much  the  same  way  as  other 
people,  except  that  the  speed  of  the  reaction  was  greater  and  the  duration 
after  the  cessation  of  the  api)lication  of  stimuli  more  protracted. 

These  studies  are  going  on  to  attempt  to  di-scover  the  mechanisms  which 
account  for  the  phenomena  which  have  been  ob.served.  The  supposition  now  is 
that  this  is  a  neuro-muscular  mechanism  and  that  in  all  probability  the  .sympa- 
thetic nerves  to  the  ve.ssels  rather  than  the  .smooth  muscle  in  their  walls  is  the 
ti.'isue  chiefly  reactive.  There  are  a  number  of  ways  in  which  the  participation 
of  the  SNTn pathetic  nerves  can  be  ascertained  both  in  the  clinic  and  in  experiments 
on  animals.  But  to  describe  these  would  require  a  more  extended  narrative 
than  is  appropriate  here. 

It  would,  we  thought,  plea.><e  Dr.  \'inel)erg  to  know  of  those  researches  and  so 
it  seomod  right  to  bring  thorn  to  his  notice. 
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It  is  with  great  pleasure  that  we  tell  him  of  our  activities  knowing  well  that 
w  hat  we  do  cannot  be  undertaken  without  the  labors  of  those  men  of  insight 
and  of  assiduity  who  have  been  our  teachers.  It  is  with  the  liveliest  pleasure 
that  we  express  our  best  wishes  to  Dr.  Vineberg  and  wish  for  him  continued 
riijoyment  of  the  u.se  of  his  faculties  in  sound  health. 

These  studies  were  undertaken  in  association  with  Di-.  (Jeorge  E.  Buich,  Dr. 
Charles  Neumann,  Dr.  Colter  Rule,  Dr.  William  H.  Lhamon,  Dr.  Edward  A. 
Sellers.  It  is  they  who  have  been  chiefly  concerned,  through  procedural  opera- 
tions, with  accumulating  the  data  on  which  this  narrative  is  based. 


QI'AXTITATIVE  PREGNANCY  TESTS  IN  THE  DIAGNOSIS  OF 
HYDATID  MOLE  AND  CHORIONEPITHELIOMA 


ROBERT  T.  FRANK,  M.D. 
[Xeic  York] 

The  etiology  of  choriouopithelioma  was  not  understood  until  Marchand  (1) 
recognized  its  derivation  from  the  chorion  epitheUum  in  1895.  Thus  he  segre- 
gated tumoi-s,  previously  diagnosed  as  peculiar  carcinomata  or  sarcomata,  mainly 
of  the  uterus.  Marchand  likewi.se  described  the  three  histologic  varieties  en- 
countered— typical,  atypical  and  syncytiomatous.  Frequent  attempts  to  im- 
prove this  classification  have  been  made  (especially  by  Ewing  (2)) ,  but  have  added 
little  to  the  efforts  of  pathologists  and  clinicians  to  correlate  morphology  with 
malignancy.  No  other  group  of  tumors  shows  as  great  a  variation  in  this  re- 
gard as  chorionepithelioma.  Chorionepithelioma  of  the  uterus  arises  most  fre- 
{juently  from  an  antecedent  molar  pregnancy,  next  from  abortion,  still  less  often 
from  pregnancy  at  term,  and  least  from  tubal  gestation. 

A  huge  casuistic  has  accumulated,  accjuainting  the  profession  with  the  protean 
clinical  manifestations  and  varying  coiu-se  of  these  growths.  Metastases  have 
been  noted  in  practically  every  organ  of  the  body  (3).  A'ariations  in  the  latent 
period,  dating  from  the  origin  during  pregnancy  up  to  latency  of  8  to  15  years 
are  on  record  (4).  The  degree  of  malignancy  varies  from  the  very  rare  spontan- 
eous regression,  particularly  of  metastases  after  the  primary  growth  has  been 
removed,  to  rapid  extension  and  death  within  weeks.  Secondary  symptoms  such 
as  gynecomastia  in  the  male,  polylutein  cystic  enlargement  of  the  ovaries  in  the 
female,  accentuated  pregnancy  changes  in  the  adenohypophysis  (5),  take  place. 
The  common  site  of  origin  of  both  hydatid  mole  and  chorionepithelioma  are  in 
the  uteru.s,  most  often  endometrial,  not  infrequently  interstitial  in  the  muscula- 
ture. A  number  of  cases  of  chorionepithelioma  in  tubal  pregnancies  have  been 
found  (6).  Parthenogenetic  origin  in  teratomatous  growths  in  both  sexes  are 
not  infrequent,  ovarian  in  the  female,  testicular  in  the  male,  mediastinal  and 
retroperitoneal  in  both  sexes  (7).  Such  derivation  is  ascribed  to  origin  from  the 
totipotent  cells  of  the  host's  own  anlage. 

The  clinician  frequently  is  confronted  by  difficulty  in  diagnosis,  as  well  as  by 
the  dilemma  of  deciding  upon  the  best,  and  particularly  in  young  patients,  the 
lea.st  destructive  therapy,  ^'ineberg  (8)  made  a  valuable  contribution  in  1919 
by  advi.'^ing  both  digital  and  visual  exploration  of  the  uterine  cavity  in  doubtful 
ca.ses  in  which  curettage  had  proved  either  negative  or  inconclusive  (sessile  or 
intei-stitial  location).  His  clinical  acumen  during  these  formative  years  in  which 
chorionepithelioma  was  regarded  as  a  rare  condition,  enabled  him  to  save  pa- 
tients by  early  diagnosis  and  ladical  operation.  At  that  time  the  sole  method 
of  arriving  at  a  conclu.sive  decision  depended  upon  the  recognition  of  the  growth 
by  histologic  examination  of  the  curettings.  Inaccessible  intramural  location 
gave  negative  curettings.  Moreover,  histologically  atypical  growths  were  not 
correctly  diagnosed  in  some  instances  even  by  experienced  pathologists,  or  non- 
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pathologic  overgrowth  of  tho  opitholial  covering  of  the  villi  was  eironeously  in- 
interpreted  as  malignant. 

This  situation  has  been  greatly  improved  since  the  introduction  of  pregnanc>^ 
tests,  particularly  the  quantitative  pregnancy  tests.  The  Aschheim-Zondek 
test  or  its  modifications,  depended  upon  the  increase  of  gonadotropic  factors 
circulating  in  the  blood  and  excreted  in  the  urine.  This  increase  occurs  within 
a  few  days  after  fertilization  but  does  not  remain  at  a  constant  level  throughout 
pregnancy.  This  was  recognized  by  Zondek  and  more  carefully  studied  by 
Evans  (9).  The  latter  showed  that  between  tlio  tliirticth  and  fiftieth  day  fol- 
lowing the  expected  but  missed  i)eriotl,  a  ticnicndous  peak  of  gonadotropic  secre- 
tion and  excretion  occurred,  and  that  before  and  after  this  period  of  pregnancy, 
a  more  constant  but  lower  level  obtained.  Therefore  experience  and  critique 
are  essential  in  evaluating  the  quantitative  pregnancy  test,  l^nless  the  peak 
period  is  taken  into  consideration,  mistakes  are  bound  to  occur. 

When  the  Aschheim-Zondek  test  was  first  introduced,  I  personally  was  mis- 
lead twice  in  patients  between  the  first  and  second  months,  who  showed  an 
increase  of  several  hundred  times  the  gonadotropic  factors  in  the  urine,  and 
upon  whom  I  mistakenly  made  the  diagnosis  of  chorionepithelioma  because  of 
the  outcome  of  the  test  and  the  clinical  symptom  of  bleeding.    Upon  emptying 
the  uterus  in  both  cases,  early  normal  pregnancy  was  encountered. 
No  definite  figures  are  available  on  the  lowest  normal  titers  to  be  expected  with 
the  four  day  Aschheim-Zondek  test  or  its  modifications  which  we  have  used  in  our 
laboratory.    These  include  the  48  hour  Friedman  test  on  rabbits  and  the  24 
hour  test  jiublished  from  our  laboratory,  using  immature  rats  (10).    The  original 
Aschheim-Zondek  test  for  the  diagnosis  of  pregnancy,  employs  four  varying 
amounts  of  urine  (1.2  cc.  to  2.4  cc).    The  Friedman  test  uses  20  cc.  intra- 
venously.   Our  test  employs  10  cc.  subcutaneously.    The  levels  in  these  tests 
decided  upon,  i.e.,  the  total  amount  of  urine  routinely  injected,  was  determined 
hy  choosing  a  level  below  the  amount  excreted  by  menstruating  or  menopausal 
women,  and  yet  sufficient  to  give  a  positive  reaction  in  the  earh^  period  of  preg- 
nancy before  the  peak  is  reached.    This  is  somewhat  aided  by  the  fact  that  in  the 
non-pregnant  the  follicle  stimulating  factor  predominates  quantitatively  over 
the  luteinizing  factor,  the  latter  being  greatly  increased  after  conception.  It 
must  furthermore  be  recognized  that  pregnancy  tests  do  not  differentiate  between 
hydatid  mole  and  chorionepithelioma  (11).    This  is  unfortunate  because  hydatid 
mole  per  se  is  not  malignant;  the  relationship  between  hydatid  mole  and  chorio- 
nepithelioma in  many  ways  resembling  the  variation  between  adenoma  and 
carcinoma.    The  pregnancy  test  does  not  differ  in  the  male  and  in  the  female. 
It  should  likewise  be  remembered  that  certain  non-chorionepitheliomatous 
testicular  tumors  such  as  seminoma  and  dysgerminoma,  as  well  as  adrenocortical 
carcinoma,  may  produce  follicle  stimulation  in  the  test  animal  but  fail  to  luteinize 
their  o^•aries  unless  widespread  metastases  develop. 

It  should  be  mentioned  that  although  the  estrogens  in  the  urine  and  in  the 
blood  increase  progressively  throughout  normal  pregnancy  (12),  as  far  as  our 
experience  allows  us  to  judge,  this  does  not  appear  to  hold  true  in  hydatid  mole 
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and  chorionepithclioma.  Taking  into  considciation  the  fact  that  we  have  re- 
peatedly noted  a  prompt  disappearance  of  the  estrogens  circulating  in  the  blood 
after  fetal  death  (13),  the  absence  of  estrogens  or  low  titer  of  blood  estiogens  in 
hydatid  and  chorionepithelioma  may  have  more  than  a  theoretical  importance 
in  explaining  the  overgrowth  of  fetal  placental  elements.  We  have  had  no  op- 
portunity of  studying  the  very  rare  cases  where  molar  pregnancy  and  a  live  fetus 
co-exist. 

.\fter  the  complete  elimination  of  a  non-malignant  hydatid  mole  (either  spon- 
taneously or  by  curettages  or  hysterectomy)  or  the  radical  removal  of  a  chorio- 
nepitheliomatous  tumor,  the  pregnancy  test  becomes  negative,  usually  within 
a  week.  Until  there  is  recurrence,  or  metastatic  deposits  are  already  present 
in  chorionepithelioma;  removal  of  the  primary  tumors  likewi.se  is  followed  by 
negative  pregnancy  tests.  It  is  not  uncommon  that  a  period  of  negative  preg- 
nancy tests  are  noted  until  meta.stases  occur,  and  therefore  it  is  essential  that  in 
suspected  ca-ses  a  repetition  of  the  test  be  performed  at  monthly  intervals  and 
later  at  progressively  increa.sing  intervals  for  long  periods  of  time,  in  order  that 
metastasis  can  be  diagnosed  early,  because  such  secondary  deposits  may  be 
radiosensitive  and  patients  have  been  saved  by  radiotherapy  or  their  life  span 
markedly  prolonged. 

Our  experience  is  based  on  27  cases  in  which  pregnancy  tests  have  l)een  per- 
formed, 10  of  chorionepithelioma,  11  of  hydatid  mole.  Two  cases  of  chorio- 
nepithelioma of  the  uterus  which  were  observed  before  pregnancy  tests  had  been 
discovered,  are  not  included.  In  both  of  these,  blood  estrogen  tests  showed  no 
increase.  In  the  early  days  not  all  of  the  pregnancy  tests  were  quantitative. 
The  sex  distribution  consisted  of  16  females  an<l  11  males.  Hydatid  mole  oc- 
curred only  in  females;  the  presence  of  hydatid  elements  alone,  in  testicular 
tumors  or  other  teratomata  being  extremely  uncommon. 

Analysis  of  our  data  shows  the  following:  There  were  11  males  with  chorio- 
nepithelioma, 8  of  which  showed  metastases.  In  3,  metastases  were  suspected 
but  not  demonstrated.  Location  of  the  primary  tumor  was  testicular  in  5; 
pulmonary  in  2;  retroperitoneal  in  1 ;  mediastinal  in  1 ;  bladder  in  2.  Without 
metastases  when  fii-st  observed,  there  were  1  testicular  and  1  mediastinal  (tera- 
toma) growths. 

Of  the  1()  females,  5  showed  chorionepithelioma  (4  uterine,  1  ectopic).  Only 
2  of  these  patients  had  metasta.ses.  Of  the  1 1  hydatid  carriers,  none  showed 
meta-stases. 

Pregnancy  tests:  The  pregnancy  tests  cariied  out  on  27  patients  were  5 
typical  A.schheim-Zondek  non-quantitative;  15  Friedman  tests,  all  (luantitative; 
7  Frank-Herman  tests,  all  quantitative.  Of  the  Friedman  tests,  the  lowest 
titer  was  .025  cc.  obtained  in  a  male  with  testicular  tumor  and  metastases.  The 
lowest  Frank-Herman  test  was  .0025  in  a  female  carrying  an  hydatid  mole. 
The  average  low  titers  obtained  with  the  Friedman  test  lay  between  .25  cc.  and 
.03  cc.  The  average  for  the  Frank-Herman  test  was  .05  cc.  There  was  evidence 
that  with  appearance  of  metastases,  the  gonadotropic  factors  increased  abmptly. 

From  the  above  it  will  become  apparent  that  no  hard  and  fast  figures  of  dilu- 
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tion  can  be  stated  at  which  a  definite  diagnosis  of  either  chorionepitheUoma  or 
hydatid  mole  is  justified.  In  the  first  place  the  peak  occurring  between  the  thir- 
tieth and  fiftieth  day,  a^  pointed  out  by  Evans,  must  always  be  taken  into  con- 
sideration and  can  lead  to  serious  error  if  not  considered,  as  previously  pointed 
out.  The  titer  in  hydatid  mole  appeai-s  to  be  lower  than  in  chorionepithelioma 
of  the  uterus  unless  meta.>^tases  have  developed.  This  probably  is  accounted  for 
by  the  fact  that  in  hydatid,  the  chorionic  tissue  is  larger  in  amount  and  contains 
more  chorion  epithelium  than  does  the  average  uterine  chorionepithelioma.  On 
the  other  hand,  in  the  male  where  metastases  appear  to  develop  earlier,  low 
titei-s  are  the  nile.  From  the  fact  that  strong  positive  pregnancy  reactions  were 
noted  in  the  ca.>^c  of  seminoma  of  the  testicle  as  well  as  in  an  adenocarcinoma  of 
the  adrenal  after  widespread  metastases  had  developed,  it  appears  that  the 
pregnancy  test  is  not  strictly  specific  for  chorionic  tissue  but  may,  in  rare  in- 
stances, be  produced  by  other  rapidly  growing  cells  of  embryonic  type. 

Blood  serum:  Pregnancy  tests  on  the  blood  serum  in  doubtful  ca.ses  are  of 
great  vahie.  By  the  typical  Aschheim-Zondek  test,  as  little  as  .005  cc.  gave  a 
positive  reaction  in  a  patient  with  hydatid  mole,  -\nother  showed  .0075  cc. 
positive,  although  Evan's  peak  had  been  passed  (fourth  month  of  pregnancy). 
The  urine  titers  in  these  ca.ses  were  far  above  this  level. 

Examination  of  fluid  obtained  by  a-spirating  the  hydatid  vesicles  showed  a 
positive  reaction  with  .15  cc.  by  the  typical  Aschheim-Zondek  test  in  one  patient. 
In  a  patient  with  retroperitoneal  chorionepithelioma,  pericardial  fluid  obtained 
post-mortem,  gave  a  positive  test  with  .05  cc.  (Aschheim-Zondek). 

I  have  had  no  personal  experience  with  pregnancy  tests  performed  on  cerebro- 
spinal fluid.  Several  authors  declare  that  a  positive  test  is  only  obtained  in 
hydatid  mole  and  chorionepithelioma  (14). 

Duration  of  the  positive  pregnancy  test  after  expulsion  of  moles  or  postoperatively 
{either  curettage,  hysterectomy  or  orchidectomy) :  Two  patients  expelled  the  moles 
spontaneousK-  without  subsequent  curettage.  In  the  one,  the  first  pregnancy 
test  obtained  was  fovmd  negative  after  three  weeks,  in  the  other,  after  two 
months.  The  latter  has  been  followed  for  seven  years  and  has  shown  no  recur- 
rence. The  third  patient  with  hydatid  mole,  who  had  a  hysterectomy  performed, 
showed  a  negative  reaction  three  months  later.  In  two  cases  of  chorionepi- 
thelioma of  the  utems,  the  reaction  became  negative,  respectively,  six  and  ten 
days  after  hysterectomy. 

In  both  hydatid  mole  and  chorionepithelioma,  the  fact  that  the  pregnancy 
reaction  becomes  negative  shows  that  the  chorionic  epithelium  has  been  elimi- 
nated completely.  Return  of  i)ositive  reaction  signifies  recurrence  or  metasta.ses. 
Patients  subjected  to  x-ray  therapy  show  a  diminution  in  the  acuity  of  the  preg- 
nancy reaction  and  at  times  complete  disap]X'arance  of  the  same.  This  can 
.serve  as  a  rough  guide  to  the  clinician  as  to  the  effectiveness  but  not  of  the  per- 
manence of  radiotherapy.  All  patients  should  have  repetition  of  pregnancy  tests 
at  monthly  intervals  for  the  fii-st  six  months  and  thereafter  at  j^rogressively 
greater  intervals  in  order  that  the  occurrence  of  metasta.ses  can  l)e  determined  at 
the  earliest  moment  and  proper  therapy  instituted  without  delay. 
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Certain  other  facts  not  tlirectly  connected  with  tlie  i)regnancy  test  ha\e  l)een 
noted  during  this  analysis  of  the  data.  From  extraction  experiments  performed 
on  metastatic  deposits  from  the  kmg  and  liver  tissue  obtained  at  autops>-,  it 
becomes  evident  that  no  real  storage  of  hormones  occurs  in  the  metastases  but 
that  they  are  at  once  liberated  into  the  blood  stream.  Furthermore,  the  estro- 
gen contents  of  hydatid  and  chorionepitheliomatous  tissues  is  far  below  that 
found  in  normal  placental  tissue,  although  the  chorion  epitheliimi  is  more  abund- 
ant and  more  active  than  in  normal  placenta.  This  together  with  the  almost 
universal  low  blood  and  urine  titer  for  estrogens,  likewise  distingiushes  hydatid 
mold  and  chorionepithelioma  from  normal  gestation.  How  great  a  -role  the 
absence  of  a  fetus  plays  cannot  even  be  guessed  at  from  the  data  at  my  disposal. 

COXCLUSIOXS 

1.  A  positive  pregnancy  test  signifies  the  presence  of  a  pregnancy,  including 
ectopic  (tubal,  ovarian,  molar),  or  of  chorionepithelioma  (arising  from  pregnancy 
or  teratoma).  In  very  rare  instances  other  tumors,  after  widespread  metastases 
have  developed,  can  give  a  typical  pregnancy  test. 

2.  The  increase  in  gonadotropic  factors,  upon  which  pregnancy  tests  are  based, 
reaches  a  tremendous  peak  between  the  thirtieth  and  fiftieth  days  in  normal 
pregnancy. 

3.  In  hydatid  mole  and  chorionepithelioma,  irrespective  of  origin,  the  gonado- 
tropic factors  are  elevated  above  the  level  reached  in  normal  pregnancy,  except 
the  level  attained  during  the  peak  period  (see  2). 

4.  Therefore  the  quantitative  pregnancy  test  is  of  value  only  if  the  peak  is  kept 
in  mind.  This  of  course  does  not  apply  to  a  positive  test  in  the  male  in  whom 
no  peak  occurs. 

5.  A  low  estrogen  blood  or  urinary  titer,  after  the  seventeenth  week  in  the 
female,  gives  confirmatory  evidence  of  the  presence  of  a  pathologic  gestational 
condition  (either  death  of  fetus  or  presence  of  chorionepithelioma  or  hydatid). 
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F.I.C.S.  (Hon.),  F.R.C.O.G. 

[Montreal,  Canada] 

I  he  subject  of  muscular  cramps  during  pregnancy  and  labour  has  been  under 
cstigation  in  my  private  practice  for  the  past  three  years,  and,  as  a  conse- 
'incnce,  a  great  many  facts  havejbeen  accumulated  upon  this  poorly  understood 
-ulijoct.  There  has  never  been  advanced  any  adequate  theory  to  explain  why 
t  1h'  pregnant  woman  is  so  subject  to  muscular  cramps,  nor  why  these  are  carried 
i)\cr,  in  various  manifestations,  into  the  first  and  second  stages  of  labour  and 
i  1 1 1  ( )  the  puerperal  state.  It  is  not  to  be  supposed  that  the  theory  to  bo  expounded 
i-  adequate,  because  behind  these  manifestations  of  neuro-muscular  dystrophies 
i-  a  complex  causation  which,  with  our  present  incomplete  knowledge  defies 
ciiiuijlete  analysis.  However,  the  beginning  of  the  elucidation  of  any  subject 
-hould  consist  of  an  accumulation  of  observations  bearing  upon  that  topic,  and 
\\  hen  this  has  reached  adequate  proportions  a  theory  will  be  evolved  which  best 
inccts  all  the  questions  which  revolve  about  the  subject.  This  theory  will 
then  hold  sway  imtil  further  knowledge  offers  a  more  adequate  hypothesis.  So 
it  is  with  the  subject  of  neuro-muscular  dystrophies.  I  will  first  outline  the 
accumulated  observations  of  the  past  years  of  experience  and  in^•estigations, 
and  then  proceed  to  find  an  h.ypothesis  that  best  explains  these  clinical 
|)h('nomena. 

Xeuro-muscular  dystrophy  is  a  relative  di-sease,  that  is,  it  has  its  almost  im- 
perceptible initial  symptoms,  and  these  may  be  met  in  gradation  up  to  the  most 
pionounced,  distressing  and  dangerous  proportions.  Beyond  these  almost  im- 
perceptible symptoms  must  be  a  causation  which,  as  yet,  has  not  reached  the 
dctiree  of  eliciting  symptoms.  That  is  true  of  every  disease,  that  the  cause  must 
lie  in  operation  for  some  time  and  in  a  gradual  progression  before  symptoms  are 
( le\  eloped.  In  other  w oids,  disarranged  function  precedes  disease  manifestations. 
The  commonest  manifestations  of  these  dystrophies  are  found  in  cramps  of  the  calf 
( if  the  leg  or  in  the  plantar  area  of  the  foot.  These  usually  arise  upon  first  move- 
ment after  a  prolonged  sleep.  Usually  the  first  muscular  movement  in  the 
morning  awakens  these  symptoms.  Frequently  they  are  so  intense  as  to  cause 
the  patient  to  shriek  with  pain  and  the  husband  endeavours  to  assuage  by  mas- 
sage and  support.  The  acute  stage  of  pain,  in  most  instances,  usually  pas.ses  off 
in  a  very  short  time.  In  most  cases,  however,  a  soreness  as  if  of  a  residual 
paitial  spasm  remained  for  some  time.  Many  times  this  residual  pain  may 
l)ersi.st  for  a  day  or  more,  and  is  exaggerated  upon  using  the  invoh  ed  muscles. 
'l"he  above  type  of  the  disease  is  commonly  recognized  by  the  physician  and 
his  explanation  of  muscular  cramp  usually  satisfies  the  patient  so  that  she  bears 
the  subsequent  manifestations  with  more  or  less  equanimity.    However,  the 
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recognition  of  the  disease  is  not  always  so  easy.  It  has  been  found  that 
almost  any  muscle  of  the  body,  whether  voluntary  or  involuntarj-,  may  become 
spastic,  and  depending  upon  its  site  and  depth,  may  offer  to  the  uninitiated 
almost  insuperable  difficulties  in  a  differential  diagnosis.  Xe.vt  to  the  muscles 
of  the  calf  and  foot,  the  thigh  muscles  are  the  most  frequently  affected.  There 
is  usually  little  difficulty  encountered  here  in  the  diagnosis.  But  when  the 
tlystrophy  attacks  the  abdominal  region  the  diagnosis  becomes  one  based  upon 
experience  and  careful  ob.-^ervation.  The  previous  presence  of  cramps  of  the 
lower  limbs  in  abdominal  involvement  may  facilitate  the  tentative  diagnosis  by 
drawing  the  surgeon's  attention  to  the  type  of  disease,  but  the  involved  regions 
of  the  body  may  shift  and  the  association  of  lower  limb  cramps  may  not  be 
present.  It  is  a  singular  observation  that  when  one  muscle  or  set  of  muscles 
becomes  affected  the  .symptoms  tend  to  confine  their  repetitions  more  or  less 
to  these  same  .^tructvu-es,  and  just  as  .stated  above,  the  spasm  may  be  short  and 
sharp  with  complete  relief,  or  soreness  may  persist  for  hours,  even  days,  no 
matter  what  the  structure  involved.  The  uterus  is  frequently  the  organ  af- 
fected. The  cramp  is  like  that  of  menstruation,  often  so  severe  as  to  cau.se  the 
patient  great  distress.  The  uterus  usually  becomes  prominent  during  the  pain. 
The  spa^m  affects  only  a  part  of  the  uterine  wall,  and,  depending  upon  the  site 
of  this  spasm  and  the  sub.'sequent  tenderness  will  be  whether  the  surgeon  can 
ehcit  tactile  corroboration  of  his  suspicions.  Of  course,  if  the  posterior  wall  of 
the  uterus  is  the  area  affected,  tactile  corroboration  is  impos.sible.  But  on 
several  occa.sions  a  local  tumor  of  the  uterine  wall  was  found  at  the  site  of  maxi- 
mum pain  and  great  tenderness  was  elicited  on  palpation. 

Spasm  of  the  round  ligament  is  not  uncommon.  The  pain  is  localized  lateral 
to  the  utenis  and  is  referred  down  the  inguinal  canal.  I  have  had  the  oppor- 
tunity of  observing  .several  of  these  cases. 

Spasms  of  a  part  of  one  of  the  abdominal  muscles  may  cause  intense  distress 
and  inhibit  all  movement  until  the  spa.'jm  has  pa.s.sed  off.  One  of  the.se  cases  had 
a  definite  mass  over  the  left  abdominal  wall,  tender  and  hard.  The  muscles  were 
in  a  continuous  state  of  spasm.  The  correct  diagnosis  of  this  was  made  by 
anesthesia  and  appropriate  treatment. 

The  most  difficult  ca.<es  are  those  in  which  the  deep  mu.'Jcles  of  the  body  are 
involved.  The.se  may  simulate  renal  and  hepatic  colic  so  clo.sely  as  to  defy 
diagnosis  for  quite  a  time.  A  summary  of  a  few  of  the.^e  cases  will  help  perhaps 
in  one's  approach. 

A  patient  whom  I  had  known  socially  and  medically  for  years  was  in  her 
third  pregnancy.  She  had  had  some  muscular  spasm  of  the  legs  which  she 
tolerated  well  because  .'ihe  knew  their  significance.  At  2  a.m.  I  was  called  for 
an  inten.^  pain  in  the  region  of  the  right  kidney.  I  gave  her  at  once  a  hyjio- 
dermic  of  morphine,  grain  \,  and  waited.  After  twenty  minutes  there  was  no 
relief.  I  repeated  the  do.^',  again  no  relief.  Heat  had  been  applied  upon  my 
advice  before  my  arrival.  This  patient  was  a  woman  who  had  disciplined  her- 
self and  had  wonderful  self-control.  So  that  I  knew  that  her  symptoms  were 
genuine.    I  then  catheterized  her  and  took  the  urine  at  once  to  my  office.  I 
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centiifuged  it  and  examined  it  carefully.  There  was  a  total  alisence  of  blood 
or  pus.  When  I  went  hack  to  her  home  she  was  still  in  severe  pain,  and  this 
continued  for  almost  24  hours.  She  is  a  very  intelligent  woman  and  the  daughter 
of  a  well-known  doctor.  She  said  to  me,  "I  don't  feel  as  though  there  were 
actually  any  disease,  but  it  impresses  me  more  like  a  cramp."  Ten  days  later 
she  had  a  similar  but  not  so  .severe  a  repetition.  Again  morphine  had  no  effect. 
A  week  later  I  did  a  Caesarian  section  for  the  third  time.  At  the  operation  I 
examined  the  right  renal  region  very  carefully  and  found  nothing  abnoimal. 
One  half  hour  after  the  operation  she  had  an  intense  attack.  She  was  writhing 
in  pain  and  morphine  in  large  doses  had  no  appreciable  effect.  This  agony 
slowly  abateil  but  did  not  completely  disappear  for  48  hours.  Every  known  form 
of  examination  was  made  during  this  time  without  revealing  any  departure  from 
the  normal  findings.  Her  reco\-ery  was  uninterrupted  from  then  on,  and  there 
was  no  recurrence. 

Another  ca.se  involved  the  region  of  the  gall-bladder.  What  muscles  were 
involved  I  could  never  determine.  I  was  called  in  a  hurry  to  the  case  in  the 
eighth  month  of  her  pregnancy.  I  had  confined  her  previously  four  times. 
During  the  pre\'ious  pregnancy  she  had  suffered  a  great  deal  with  leg  cramps 
and  abdominal  pains.  This  time  she  had  all  the  signs  of  a  severe  cholelithiasis. 
The  pain  was  intense  and  was  referred  to  the  front  and  back  right  subcostal 
region.  There  was  no  shoulder  pain.  ^lorphine  was  administered  in  large  doses 
without  appreciable  improvement.  The  pain  subsided  slowly  and  the  patient 
was  normal  again  after  24  hours.  A  few  days  later  she  had  a  similar  attack. 
^'isualization  of  the  gall-bladder  proved  negati\'e  and  microscopic  examination 
of  the  urine  also  was  negative.  This  patient  had  repeated  similar  attacks 
during  the  rest  of  her  pregnancy  and  the  abnormal  state  subsided  upon  delivery. 

The.se  are  but  two  of  a  goodly  number  of  categorical  cases.  One,  a  doctor's 
wife,  had  her  gall-bladder  removed  during  pregnancy  for  suspected  stone,  though 
x-ray  examinations  proved  negative.  Nothing  was  found  at  operation  but  her 
attacks  continued  off  and  on  until  the  end  of  her  pregnancy. 

The  frequency  of  abdominal  neuro-muscular  dystrophies  is  only  now  being 
appreciated.  Hardly  a  week  pa.sses  by  without  meeting  some  modification  of 
the  details  given  above,  and  they  nearly  all  yield  now  to  treatment.  Moreover 
the  comfort  which  the  patient  experiences  when  told  that  it  is  merely  another 
form  of  her  leg  cramps  is  just  another  form  of  mental  reassurance. 

PRI.M.YRY  IXERTIA  UTERI 

The  major  manifestation  of  neuro-muscular  dystrophy  is  found  in  .so-called 
primary  inertia  of  the  uterus.  This  is  a  very  difficult  subject,  still  much  under 
debate,  not  only  as  to  its  causation,  but  also  as  to  its  modus  operandi.  Primarily, 
it  may  be  stated,  like  all  forms  of  di.sease,  it  is  a  relative  state  of  pathology. 
Minor  degrees  of  the  disea.se,  which  border  on  the  normal,  ai  e  seen  beside  major 
types  that  pass  definitely  into  gross  departures  from  normal  ph\  siology  anfl  entail 
a  corresponding  degree  of  danger  and  probable  morbidity  to  l)oth  mother  and 
child.    The  "larval"  degrees  of  inertia  frequently  pass  unnoticed  by  the  ob- 
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stetrician,  whereas  tlie  major  types  are  probably,  of  all  obstetrical  states,  the 
ones  which  cause  the  greatest  anxiety  to  the  oljstetrician  during  the  prolonged 
hoiu's  of  labour  in  such  cases. 

AVhat  is  primary  inertia  uteri?  Well,  it  is  best  to  define  it  as  a  defect  in  the 
normal  mechanism  of  the  autonomic  nervous  system  and  in  the  physiology  of 
the  muscular  structures  that  it  supplies.  To  make  it  clearer,  there  are  two 
types  of  inertia,  primary  and  secondary. 

Secondary  inertia  in  a  broad  .sense  is  fatigue  after  normal  effort.  A  woman 
goes  into  labour,  she  has  what  would  seem  to  be  normal  uterine  contractions 
with  a  resultant  effect  upon  the  cervix.  After  a  period  the  pains  pa.'is  off  and 
the  effect  ceases.  The  seemingly  normal  function  which  had  taken  place  may  be 
long  or  short.  Labour  from  then  on  becomes  comparatively  ineffectual.  The 
uterine  pains  may  cea.se  completely  to  be  resumed  after  a  rest,  or  the  uterus  may 
pass  into  a  .state  of  constant  subjective  di.scomfort  and  spasm.  When  "pains" 
cea.se  completely  the  patient  frequently  resumes  a  normal  period  of  uterine 
action  during  which  she  may  complete  her  labour,  or  she  may  have  repeated 
spells  of  secondary  inertia.  The  cause  of  this  fatigue  may  lie  in  the  al^normal 
state  of  the  neuro-musculature  of  the  uteins,  or  in  imdue  resistance  to  the  normal 
uterine  effort.  An  article  entitled  "The  Inertia  Syndrome"  appeared  in  the 
Journal  of  Obstetrics  and  Gynaecology  of  the  British  Empire,  41:  256,  1941. 
In  this  article  I  outlined  the  main  cour.se  and  symptoms  of  primary  inertia  uteri. 
I  shall  (luote  extensively  from  this  article,  but  the  past  two  years  of  study  have 
added  much  in  the  ob.servation  of  facts  and  treatment  that  gWe  the  subject  an 
added  interest. 

Primary  inertia  is  detectable  as  a  clinical  entity  only  after  labour  has  been 
in  operation  for  some  hours.  The  initiation  of  labour  begins  with  spontaneous 
rupture  of  the  membranes  in  about  40  per  cent  of  cases,  as  compared  with  20 
per  cent  in  normal  ca.ses.  This,  I  believe,  is  due  to  the  sudden  spasm  of  the 
uterine  muscle,  causing  a  sudden  increa.se  in  intrauterine  pressure.  This  high 
percentage  of  initial  ruptures  adds  a  very  grave  factor  to  the  labour,  as  will  be 
pointed  out  later.  Labour  pains  may  be  delayed  for  hours,  even  days,  after  the 
membranes  have  ruptured.  Per  contra,  in  normal  cases  of  labour,  pains  gener- 
ally follow  (juickly  upon  evacuation  of  the  waters.  The  effectiveness  of  evacua- 
tion of  the  forewaters  is  seen  in  the  adoption  of  this  measure  to  bring  on  labour. 
In  cases  of  inertia,  where  the  bag  of  waters  is  maintained,  pains  .set  in  and  are  at 
first  indistinguishable  from  tho.se  of  normal  labour,  except  that  in  cases  of  inertia 
there  is  very  .seldom  any  ".show."  "Show"  is  an  indication  of  the  detachment 
of  the  membranes  from  the  lower  pole  of  the  uterus  by  the  expansion  of  the  lower 
uterine  segment  under  the  effect  of  the  upper  uterine  action.  The  ab.sence  of 
".show"  in  these  cases  of  inertia  is  an  index  of  the  small  effect  which  uterine 
action  is  having  upon  the  lower  segment.  The  membranes  which  bridge  the 
lower  uterine  .segment  are  unattached  of  course,  not  only  over  the  os,  but  also 
for  a  di.stance  of  from  one  to  two  inches  beyond  the  margin  of  the  internal  os. 
Time  and  again  I  have  circled  the  free  area  within  the  os,  and  ha\  ing  defined  its 
limits  I  have  broken  through  the  line  of  attachment  and  detached  the  membranes 
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from  tho  uterine  wall.  This  line  of  attachment  is  at  times  ([uite  firm.  When 
the  membranes  are  intact  and  normal  labour  proceeds,  the  lower  line  of  mem- 
branous attachment  becomes  extended  by  the  expanding  lower  segment  which 
is  like  a  progressively  stretching  rubber  band,  and  the  membranes  of  the  un- 
attached part  become  increasingly  taut,  as  a  hammock  whose  attachments  are 
being  gradually  moved  wider  apart.  At  last  comes  a  time  wlieii  the  lower  margin 
of  membranous  attachment  can  no  longer  follow  the  recediiii;  lower  segment  of 
the  uterus,  then  one  or  both  of  two  things  must  occur.  Eithci-  the  membranes 
pull  away  from  the  uterine  wall,  or  the  membranes  must  i  ii|)ture  to  relieve  the 
pressure,  or  both  the  above  may  occur  simultanc^ously  separately.  The 
detachment  of  the  membranes  causes  a  breach  of  continuity  and  slight  bleeding 
occurs.  The  fact  that  there  is  commonly  an  absence  of  any  "show"  until  some 
hours  of  "pains"  have  been  suffered — hours  which  in  many  cases  may  run  into 
days — is  prima  facie  evidence  of  the  slight  effect  of  the  action  of  the  upper  uterine 
segment  upon  the  lower. 

The  "pains"  of  primary  inertia  u.sually  differ  from  those  of  normal  labour. 
This  difference  is  seldom  appreciable  at  first,  but  sooner  or  later,  after  the  uterus 
has  gone  into  action,  one  realizes  that  the  patient  suffers  more  than  in  normal 
labour  because  she  is  seldom  completely  free  from  pain.  A  residuum  of  distress, 
like  that  soreness  which  persists  after  a  muscular  cramp  in  the  leg  during  preg- 
nancy, remains  between  pains  and  prevents  the  patient  from  enjoying  that 
pause  that  restores.  This  factor  is  variable  in  different  cases.  In  some  the 
interval  is  comparatively  free;  in  others,  the  severity  of  the  pains  persists  prac- 
tically unchanged  throughout  what  would  normally  be  the  interval  when  the 
hand  is  placed  upon  the  uterus  and  the  practiced  fingers  realize  an  unnatural 
hardness  of  the  uterus  that  persists  indefinitely.  Frequently  the  uterus  con- 
tracts more  forcefully  in  certain  areas  giving  rise  to  conditions  closel}^  simulating 
fibroids.  This  same  asymmetry  is  very  common  and  very  easily  detectable 
after  expulsion  of  the  placenta.  Xot  infrequently  I  was  convinced  that  fibroids 
were  present  when  really  there  were  none. 

As  the  hours  pass  during  uterine  effort,  the  true  character  of  the  pains  is 
revealed  by  an  examination  of  the  cervix.  The  effect  upon  the  cervix  is  sur- 
prisingly disappointing  both  in  point  of  effacement  and  of  dilatation.  So  the 
process  goes  on.  Later  the  uninitiated  may  be  startled  by  the  development  of  a 
very  unnatural  shape  of  the  uterus.  It  usually  consists  of  two  or  three  large 
segments  with  ridges  between.  The  commonest  is  the  bilobed  type,  not  infre- 
quently the  bladder  is  full,  and  adds  to  the  confusing  appearance.  This  is  due 
to  a  spasm  of  the  circular  fibres  of  the  uterus.  This  lately  was  clearly  demon- 
strated at  Caesarian  .section  in  the  early  state  of  anesthesia.  In  this  case  I  was 
able  to  outline  the  contours  of  the  uterus  with  the  hand  and  was  able  to  feel  the 
contraction  rings  which  often  affects  only  a  part  of  the  circumference  of  the 
uterus  at  any  level.  The  spaces  between  the  contraction  rings  were  partially 
relaxed  and  bulged  correspondingly.  The  condition  in  bad  cases  is  very  dis- 
turbing to  the  obstetrician's  equanimity. 

As  the  case  progre.sses  the  bladder  becomes  functionally  ineffective  and  re- 
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tention  with  its  distorting  effect  upon  the  alxiomen  becomes  pronounced.  Still 
later  the  colon  begins  to  distend  with  gas.  It  is  impossible  to  tell  whether  the 
distension  will  affect  the  cecum  or  the  sigmoid.  In  the  majority  of  cases  the 
sigmoid  is  involved  and  slowly  distends,  often  to  reach  the  size  of  a  football. 
This  displaces  the  uterus  to  the  opposite  side  of  the  abdomen,  forcing  the  long 
axis  of  the  fetus  to  take  a  diagonal  out  of  the  long  axis  of  the  mother.  When 
the  uterus  now  contracts,  the  bowel  goes  into  spasm  at  the  same  time  giving 
the  abdomen  an  appearance  of  mounds  and  valleys.  Still  later  the  stomach 
becomes  distended  in  a  manner  similar  to  the  large  bowel  and  eventually 
vomiting  sets  in,  and  quantities  of  blackish  fluid  are  cast  off.  If  the 
membranes  had  ruptured  early  the  amniotic  cavity  usually  becomes  infected 
and  the  fluid  which  escapes  when  the  head  is  displaced  by  forceps  or  other  means 
is  usually  very  fetid.  At  this  stage  the  pulse  and  temperature  begin  to  ri.se  and 
when  this  occurs  one  or  two  conditions  develops.  1)  The  "pains"  frequently 
die  down  and  disappear  completely,  or  2)  the  uterine  effort  changes,  becomes 
effective  and  ends  the  labour  spontaneously.  Following  prolonged  vomiting 
not  infrecjuently  catarrhal  jaundice  may  set  in  after  the  labour  is  ended,  or  a 
very  distressing  fetid  diarrhea  may  follow  the  bowel  .stasis  of  pregnancy. 

Such  is  the  cour.se  of  the  severe  type  of  primary  inertia.  Naturally  tli(>rc 
are  all  grades.  The  severe  cases  will  tax  the  ingenuity  of  the  obstetrician  to 
the  utmost.  The  case  ends  in  one  of  several  ways.  Let  me  explain  the  de- 
velopment of  these  various  phases. 

THE  EFFECT  OF  PRI.MARY  INERTIA  UPON  THE  FETUS 

Uteri  whose  muscle  does  not  function  normally  are  prone  to  pass  into  a  state 
of  prolonged  spasm.  This  has  one  of  two  effects  upon  the  fetus.  1)  Either  it 
produces  a  stage  of  asphyxiation  to  the  degree  that  fetal  peristalsis  and  sphincter 
relaxation  produce  pas.sage  of  a  large  amount  of  meconium,  the  spasm  e\-entually 
passing  off  and  the  fetus  recovei-ing;  or  2)  the  .'^pasm  may  continue  until  the 
child  succumbs  in  ute.ro. 

Aspiration  of  infected  amniotic  fluid  may  lead  to  aspiration  pneumonia  and 
sinus  complication  in  the  days  immediately  after  delivery,  and  impetigo  is  not 
an  uncommon  .sequel. 

THE  PROGRESS  OF  THE  LATE  FIR.ST  AND  THE  SECO.ND  STAGE 

Nearly  all  these  cases  end  in  a  more  or  less  difficult  forceps  upon  an  exhausted 
mother  and  a  very  tired  fetus.  Interference  may  be  necessary,  e\  en  impciatixe, 
before  the  cervix  has  completely  dilated. 

Moreover,  many  of  the  cases  remain  persistent  occipito-posterior  for  the 
following  definite  rea.sons. 

I.  The  descending  presenting  part  in  labour  mu.'^t  strike  the  pelvic  floor  with 
sufficient  force  and  rapidity  to  make  a  definite  impression  upon  the  levator. 
If,  as  in  most  of  these  ca.ses  the  advance  is  so  slow  the  levator  muscles  are  not 
awakened  into  activity  to  elicit  the  efforts  of  the  .second  .stage.  The  condition 
is  similar  to  approaching  an  instrument  slowly  to  any  tactile  surface.    If  the 
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approach  is  uiululy  prolonged  there  will  not  he  any  sensation  of  contact.  The 
pelvic  floor  must  sufier  a  certain  definite  conscious  torcif'-n  contact  to  elicit  its 
counteraction.  This  is  absent  in  most  cases  of  piolonticd  inertia.  C'onseciuently 
the  patient  does  not  know  when  the  second  stajic  is  on  and  has  no  stimulus  to 
act,  so  that  the  fetal  head  usually  remains  tixcd  in  the  diagonal  in  which  it  en- 
gaged at  the  pelvic  brim,  owing  to  slow  descent  and  lack  of  le\-ator  resentment. 

2.  Another  important  factor  in  lack  of  normal  rotation  is  found  in  lack  of 
fetal  tone.  A  fetus  that  is  tired  or  exhausted,  one  that  has  suffered  repeated 
attacks  of  partial  or  grave  asphyxia,  loses  its  tone.  This  distinction  between 
a  normal  and  abnormal  tone  can  be  appreciated  by  the  feel  of  a  normal  child 
and  one  in  a  state  of  asphyxia  pallida.  But  what  has  fetal  tone  to  do  with 
rotation?  It  is  this.  Any  sensitive  accoucheur  can  feel  when  the  forceps  are 
applied  to  a  normal  fetus  the  movement  imparted  to  the  forceps  by  the  fetus  in 
trying  to  help  itself  out  of  its  predicament.  It  is  one  of  the  most  comforting 
feelings  to  appreciate  fetal  movement  of  the  head  upon  the  body  during  forceps 
delivery.  When  not  present  I  am  conscious  of  an  anxiety  even  in  spite  of  a 
normal  fetal  heart  rate,  and  my  misgivings  are  seldom  misplaced.  Dozens  of 
times  I  have  demonstrated  to  my  student  classes  the  movement  imparted  to  the 
forceps  by  forceful  fetal  action.  On  the  other  hand,  this  sensation  is  seldom  or 
never  obtained  if,  by  chance,  morphine  or  heroin  had  been  given  within  two 
hours  before  delivery. 

3.  When  the  membranes  have  been  ruptured  in  these  cases  of  prolonged 
labour  due  to  inertia,  there  develops  an  inordinately  large  and  deep  caput.  It 
is  generally  taught  that  a  caput  is  nature's  sul)stitute  for  the  bag  of  waters  and 
and  that  it  assists  in  the  dilatation  of  the  cervix.  That  is  a  gross  error.  In  a 
paper  which  appeared  in  the  Journal  of  Obstetrics  and  Gynaecology,  British 
Empire,  40:  1021,  1933, 1  outlined  the  function  of  the  caput  and  showed  clearly 
that  not  only  is  it  not  an  aid  to  dilatation,  but  on  the  contrary,  it  is  a  direct 
hindrance  to  normal  rotation.    Let  me  explain. 

The  caput  is  not  an  aid  to  cervical  dilatation.  If  we  study  the  physiology  of 
the  caput  we  realize  that  it  is  merely  an  unsupported  part  of  the  scalp,  and  is 
formed  by  a  pressure  ring  of  the  cervix  or  vulva,  causing  an  impediment  to  free 
circulation  of  the  blood.  The  arteries  entering  this  area,  owing  to  their  higher 
blood  pressure  and  thick  walls,  can  bring  blood  into  this  unsupported  area  of  the 
head,  but  the  blood,  once  in,  cannot  so  easily  get  out  through  the  veins  owing  to 
their  thinner  walls  and  low  blood  pressure.  The  consequence  is  that  the  caput  is 
proportionate  in  depth  to  the  strength  and  duration  of  the  labour  pains  and  is 
proportionate  in  size  to  the  cervical  dilatation.  Since  there  can  be  no  caput 
without  a  cervical  pressure  ring,  the  ring  becomes  the  cause  of  the  caput,  and 
the  caput  follows,  but  does  not  aid,  the  dilatation.  This  is  the  caput  of  the  first 
stage  of  labour.  Normally  it  is  eccentric  to  the  midline  of  the  head,  situated 
over  one  of  the  lateral  bones  of  the  head. 

When  such  a  first  stage  caput  now  descends  into  the  second  stage,  it  naturally 
tends  to  occupy  the  axis  of  the  pelvis,  but  the  caput  is  lateral  to  the  mid  antero- 
posterior plane  of  the  head  which  must  come  into  the  axis  of  the  pelvis.  Con- 
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sequently  the  forces  of  the  second  stages  of  labour  must  be  sufficient  to  displace 
the  caput  out  of  the  axis  of  the  pelvis  to  a  lateral  position.  This  can  be  demon- 
strated in  two  different  ways.  Some  fetal  heads  have  two  caputs,  one  a  cervical, 
the  other  a  vulvar.  They  are  quite  separate,  and  are  formed  first  by  the  cervix, 
then  when  rotation  has  taken  place  and  the  caput  has  been  displaced  laterally, 
another  caput  will  form  if  undue  resistance  is  encountered  at  the  vulva.  But 
the  delaying  effect  of  the  caput  can  be  convincingly  demonstrated  by  the  ap- 
plication of  forceps.  I  deliver  all  my  cases  by  prophylactic  forceps,  and  in  these 
cases  where  rotation  has  been  completed,  the  caput  lies  outside  the  line  of  the 
midpelvis  and  when  the  forceps  are  applied  the  caput  lies  closely  under  one 
blade  and  remote  from  the  other.  When,  on  the  other  hand,  rotation  is  ar- 
rested, the  caput  occupies  the  axis  of  the  pelvis. 

THE  CAUSES  OF  NEURO-MUSCUL.-VR  DYSTROPHY 

It  is  now  generally  conceded,  I  think,  that  these  neuro-muscular  dystrophies 
are  the  result  of  abnormal  metabolism  in  the  autonomic  nervous  system  or  in 
the  muscles  that  they  supply.  It  has  always  been  a  debated  point  whether  any 
disease  affecting  muscles  is  primarily  a  disease  of  the  nerve  ending  of  that  muscle, 
or  of  the  muscle  fibre  itself.    The  distinction  is  not  essential  for  our  purpose. 

Let  us  examine  the  construction  of  the  uterine  musculature.  It  has  been 
fre(iuently  demonstrated  that  the  uterus  is  made  up  of  two  distinct  parts,  the 
upper  and  lower  uterine  segments.  It  is  now  generally  taught  that  the  former 
is  active  and  the  latter  passive.  Let  us  inquire  more  closely  into  this  phe- 
nomenon. The  uterus  is  made  up  of  several  muscular  layers.  It  is  generallj^ 
agreed  that  there  are  three  of  these,  the  outer  longitudinal,  the  middle  criss- 
cross, and  the  inner  circular.  These  have,  we  assume,  separate  and  divers  func- 
tions. The  longitudinal  which  spread  from  base  to  fundus,  constitute,  when  in 
operation,  the  expulsive  force  of  labour.  The  criss-cross  are  the  "stop-cocks" 
on  the  blood  vessels,  and  the  circular  fibres  are  tonic  fibres  which  maintain 
uterine  rotundity  and  cyclindrical  shape  for  the  pursuits  of  labour.  I  need  not 
go  into  the  details  of  these  distributions.  They  have  been  outlined  l)y  many 
competent  authors. 

The  nervous  systems  which  supply  these  structures  demand  a  fuller 
description. 

It  is  well  known  that  the  uterus  as  a  whole  is  supplied  with  three  acti\ating 
and  controlling  systems.  There  is  the  automatic  system  of  ganglia  in  the  uterus, 
Avhereby  the  uterus  undergoes  a  rhythmic  contraction  similar  to  that  of  the 
heart.  This  automatic  potentiality  can  be  maintained  even  when  the  uterus 
is  severed  from  the  body.  Acting  upon  this  automatic  system  is  the  autonomic 
system,  whose  influences  are  as  activators  or  inhibitors.  Kuntz  states  "In  view 
of  experimental  data  available  at  present  it  may  be  assumed  that  the  uterine 
musculature,  like  other  smooth  muscle,  possesses  the  inherent  capacity  to 
undergo  rhythmic  contractions;  but  under  conditions  of  normal  innei-vation  the 
activity  of  the  musculature  is  subject  to  both  motor  and  inhibitory  nervous 
influences,  which  may  be  reflex  or  of  central  nervous  origin." 
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Fiom  the  abo\-e  stateinont  and  from  ()l)8orvations  we  ean  state  categorically 
that- there  is  a  basic  uterine  motor  with  an  accessory  activator  and  inhil)itor. 
The  parasympathetic  and  sympathetic  systems  supply  the  activating  and  inhibi- 
tory principles  respectively.  Johnston,  in  Gray's  Anatomy  wrote,  "The  auto- 
nomic system  can  be  subdivided  into  two  more  or  less  complementary  parts,  viz: 
the  parasympathetic  and  the  sympathetic  systems,  partly  on  anatomical,  partly 
on  physiological  and  partly  on  phai-macological  groimds.  Anatomically-  it  can 
be  demonstrated  that  most  of  the  viscera  of  the  body  receive  their  ncrxc  supply 
from  two  sources,  one  source  being  the  parasympathetic  system,  and  the  other 
the  sympathetic  system.  Phy  siologically  it  can  be  shown,  for  most  of  these 
viscera,  that  the  influences  of  these  two  systems  are  antagonistic  to  one  another. 
Pharmacologically,  it  has  been  found  that  certain  poisons  which  paralyse  the 
sympathetic  nerve  endings  do  not  affect  the  parasympathetic  neixcs,  and  vice 
versa.  In  addition,  the  sympathetic  system  compi-ises  two  gangliatcd  trunks, 
together  with  their  communications  and  their  branches  of  distribution  and  sub- 
siding ganglia,  so  that  it  constitutes  a  definite  anatomical  entity,  whereas  the 
parasympathetic  system  utilises  certain  of  the  cerebral  and  certain  of  the  sacral 
spinal  nerves  as  its  pathways,  and  does  not  lend  itself  readily  for  anatomical 
demonstration."  It  would  prolong  this  article  unduly  to  go  into  the  details  of 
the  experimental  work  that  led  up  to  the  above  facts.  It  may  be  stated  that 
the  automatic  action  of  the  uterus  can  operate  without  the  autonomic  system, 
but  that  the  latter,  by  any  over-action,  may  introduce  abnormal  modifications 
into  a  physiological  action.  Whitehouse  and  Featherstone  wrote,  "The  sympa- 
thetic stimuli  appear  to  be  definitely  inhibitory  to  the  longitudinal  fibres  of 
the  uterus  and  motor  to  the  circular  fibres,  and,  acting  in  antagonism  to  these 
stimuli,  the  influence  of  the  spinal  cord  (pai'asympathetic)  is  motor  to  the 
longitudinal  flbres  and  inhibitory  to  the  circular  flbres." 

In  the  British  [Medical  Journal  of  1923,  Whitehouse  and  Featherstone  wrote, 
"1.  The  nervous  mechanism  controlling  the  uterus  is  constituted  by  three 
systems:  1)  Local;  2)  Sympathetic;  3)  Lumbosacral  Autonomic  (parasym- 
pathetic). 

2.  The  'Local'  system  is  capable  of  producing  rhythmic  uterine  contractions, 
and  is  independent  of  the  sympathetic  and  autonomic  systems  in  common  with 
other  voluntary  muscle. 

3.  The  sympathetic  stimuli  are  motor  to  the  circular  fibres  and  inhibitory 
to  the  longitudinal  bundles. 

4.  The  lumbar  cord  (parasympathetic)  stimuli  are  motor  to  the  longitudinal 
and  inhibitory  to  the  circular  flbres. 

5.  Both  para-  and  sympathetic  stimuli  are  controlled  by  higher  centers  in  the 
medulla  and  possibly  the  corte.x,  but  are  capable  of  acting  independently  of 
the  same. 

6.  Reflexes,  both  (a)  autonomic  (parasympathetic)  and  (b)  .sympathetic,  are 
probably  important  factors  in  normal  uterine  contraction. 

7.  L'terine  contractions,  to  be  effective,  depend  equally  itpon  the  integrity  and 
correctly  adjusted  balance  of  autononnc  (parasyinpathetic)  and  sympathetic  impulses. 
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Disturbance  of  either,  whether  in  the  direction  of  augmentation  or  diminution, 
will  interfere  Avith  the  normal  course  of  labour." 

It  will  be  readily  seen  from  the  above  that  the  term  "autonomic"  is  used  by 
^^'hitehouse  and  Featherstone  to  indicate  the  parasympathetic  system,  whereas 
Johnston,  in  Gray's  Anatomy,  uses  the  term  "autonomic"  to  cover  the  whole 
of  the  secondary  nervous  system  including  both  the  sympathetic  and  the  para- 
sympathetic systems.  The  parathentic  corrections  in  the  above  (juotation  are 
by  myself  to  avoid  any  confusion  of  terms. 

It  is  necessary  to  emphasize  the  statements  above  that  the  autonomic  system, 
though  autonomic  in  its  action,  is  imder  the  influence  of  the  medullary  and  inter- 
cranial  systems,  and  therefore  is  subject  to  modification  by  an>'  strong  cerebral 
stimulus,  whether  emotional  or  traumatic.  We  know  the  influence  of  the 
assurance  given  the  patient  by  the  arrival  of  the  doctor,  or  the  arrest  of  pains 
by  any  sudden  change  of  circumstances  during  labour.  But  we  are  apt  to  forget 
that,  in  the  vast  majority  of  cases,  the  autonomic  nervous  system  is  one  of  the 
normal  means  of  transmitting  the  effects  of  the  endocrines  to  their  ultimate 
destination  and  operation.  The  recognition  of  this  fact  makes  it  clear  that  any 
abnormal  change  in  the  autonomic  nervous  systems,  whether  it  be  endocrino- 
logical, chemical,  emotional  or  metabolic,  must  upset  the  delicate  balance  of  its 
normally  acting  and  counteracting  foi'ces  and  change  the  effect  corresjiondingly. 

Theie  is  room  here  for  a  grave  misapprehension  of  uterine  action.  It  revolves 
about  the  terms  "normal  tonus"  and  "relaxation."  There  is  a  vast  difi"erence 
between  spastic  tonus,  normal  tonus  and  relaxation.  One  can  conceive  of  a 
normal  tone  as  the  outcome  of  a  continuous  stream  of  vivifying  impulses  which 
are  generated  in  the  centers  of  production  and  are  transmitted  along  the  nerve 
paths  to  the  muscular  elements.  It  is  equally  easy  to  concei\c  of  this  tone  being 
exaggerated  into  an  a))normal  spastic  state  by  the  increase  of  its  stimuli  regard- 
less of  their  origin.  But  it  is  not  so  easy  to  conceive  a  relaxation.  Theoretically 
it  may  arise  from  a  lack  of  stimulation  oi-  the  normal  tonus  may  be  overcome  by 
an  opposing  muscular  force.  Let  me  try  to  explain  the  difficulties  that  my 
rationalizations  encounter. 

It  has  been  my  fortime  to  find,  on  se\-eral  occasions,  cervices  that  are  fully 
dilated,  yet  have  never  had  either  a  fetal  pole  or  a  bag  of  waters  to  act  as  a 
dilator.  How  is  such  a  state  of  affairs  brought  about?  Let  me  quote  a  case  to 
illustrate  the  point.  I  was  called  by  one  of  my  assistants  to  see  a  multipara 
with  a  i^rolapsed  arm.  The  membranes  had  ruptured  at  the  onset  of  labour. 
She  had  a  large  flaccid  pendulous  abdomen  in  which  the  uterus  was  prolapsed 
anteriorly.  So  much  so  that  the  baby  occupied  the  overly  pendulous  atonic 
fundus.  The  axis  of  the  uterus  pointed  upward  instead  of  downward.  The 
conse(juence  was  that  the  fetus  never  engaged.  The  arm  prolapsed  and  when 
I  .saw  her,  Bandl's  ring  was  tightly  contracted  about  the  upper  arm;  but,  and 
this  is  the  interesting  observation,  the  cervix  was  completely  dilated  to  the 
flegree  that  obtains  at  the  (>nd  of  a  first  stage.  Yet  the  waters  had  gone  at  the 
f)n.sct  and  there  was  no  dilator  excejjt  a  hand  and  foreaim.  The  baby  was  dead 
and  with  anesthesia  to  a  depth  that  approached  death  it  was  impossible  to 
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expand  that  ring,  antl  niort'ellation  of  the  dead  fetus  was  ilone  w  ith  the  utmost 
difficulty  through  the  small  aperture  in  Bandl's  ring.  This  is  but  one  of  several 
such  observations  of  a  completely  dilated  cervix  without  the  advantage  of  a 
fetal  pole  or  of  a  bag  of  waters  to  act  as  an  obturatoi-.  The  ciuestion  at  once 
arises:  "What  is  the  dilating  force  if  there  is  no  downward  thrusting  object?" 
If  my  observations  are  correct,  and  I  may  add  they  have  been  cdi  i oboi  atedby 
some  of  my  colleagues,  I  repeat,  if  my  observations  are  correct  and  my  inter- 
pretation of  them  rational,  then  the  inference  is  that  under  certain  conditions 
the  circular  fibres  of  the  lower  uterine  segment  may  dilate  completely  under  the 
pull  of  the  longitudinal  fibres  of  the  uterus.  That  the  cirtailar  tihios  of  the 
lower  uterine  segment,  vagina  and  perineum  may  relax  coinplclclx-  w  itlidraw- 
ing  the  normal  tonus-stimulus  is  observed  in  the  exticinc  relaxation  of  the 
cervix,  vagina  and  vulva  under  caudal  anesthesia.  I'nder  these  ciieunistances 
of  anesthesia,  repair  of  the  torn  cervix  and  of  an  ejiisiotomy  wound  recfuires 
almost  a  new  technique,  owing  to  the  absence  of  the  normal  tonus  to  w  hich  we 
had  become  so  accustomed  that,  when  faced  with  this  new  form  of  relaxation, 
we  have  to  readjust  our  technique.  We  do  not  obtain  this  relaxation  in  ordinary 
spinal  anesthesia.  This  is  a  potent  argument  in  favor  of  the  concept  that  the 
seat  of  the  parasympathetic  is  in  the  luml^o-sacral  region,  and  that  its  nerve 
endings  are  directly  affected  by  the  caudal  anesthesia,  so  that  its  activating 
force  is  negatived. 

TREATME  XT 

It  will  be  readily  seen  that  the  causes  which  may  luring  about  autonomic 
imbalance  are  manifold.  It  is  therefore  futile  to  expect  that  any  one  specific 
could  cover  anything  but  a  fraction  of  the  cases.  Theoretically,  the  autonomic 
imbalance,  moreover,  may  be  due  to  o^•erstimulation  of  one  part  of  the  system 
from  the  central  nervous  system,  or  from  o\-er-excitations  and  hyperrecepti\  ity 
of  the  autonomic  nerves  themseh'es.  Equally,  it  may  Ix'  argued,  that  ineffective 
responses  of  the  autonomic  nervous  system  may  lie  jiroduced  by  malnutrition, 
avitaminosis,  drugs,  etc.  In  any  case,  change  in  balance  of  the  two  autonomic 
systems  of  nerves  creates  an  imbalance  and  gives  one  of  the  two  systems  pre- 
ponderant force  over  the  other,  with  a  corresponding  maladjustment  of  the 
effects  that  their  functions  subtend. 

I  shall  not  dwell  upon  the  effect  of  strong  emotions  upon  the  course  of  labour. 
This  subject  is  too  well  known  to  the  obst(>trician  to  recjuire  amplification.  Like 
all  common  knowledge,  the  matter  is  onl>-  too  casually  considered. 

I  want  to  concentrate  the  attention  chiefly  ujion  the  effects  of  calcium  and 
phosphorus  deficiencies  during  pregnancy  and  labour. 

^ly  attention  was  directed  along  this  line  of  treatment  l)y  two  instances  of 
prostration  and  cramps  after  prolonged  swimming.  These  two  cases  did  not 
resjjond  to  any  form  of  treatment  until  calcium  gluconate  w  as  used  intravenously 
when,  after  the  first  injection,  the  reco\"er\-  was  ically  astonishing.  Later  I 
began  to  administer  calcium  to  all  my  patients  who  suffered  from  muscular 
spasm  during  pregnancy.    The  response  in  certain  cases  was  equally  prompt. 
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but  not  always  successful.  Calcium  was  then  given  in  combination  with 
vitamin  D  to  increase  its  absorption.  Since  the  administration  of  this  com- 
bination I  have  had  very  few  cases  in  which  there  is  not  a  prompt  response. 
In  all  my  cases  of  pregnancy  a  capsule  of  Calcium  A,  is  ordered  daih'  as  soon 
as  vomiting  of  pregnancy,  if  jjresent,  permits  of  its  tolerance.  The  cod  liver 
oil  which  is  i>resent  is  usually  well  borne  except  diuing  the  weeks  of  pregnancy 
nausea.  From  the  fifth  month  on,  the  capsules  are  increased  to  two  daily  and 
from  the  seventh  month  on,  three  daily  are  administered.  ^Muscular  cramps 
disappear  almost  completely  except  in  a  few  cases,  when  the  dose  has  to  be 
increased  up  to  7  or  8  capsules  daily  for  a  time. 

Owing  to  the  efficacy  of  this  treatment  in  abnormal  neuromuscular  function, 
I  was  tempted  in  a  marked  ciise  of  primary  inertia  to  employ  the  calcium  vita- 
min D  treatment.  Two  injections  of  calcium  gluconate  intravenously  and  two 
intramuscular  injections  of  vitamin  D  were  employed  at  2  hour  intervals.  The 
case  was  about  one-third  dilated  at  the  time  of'Cxamination,  though  she  had 
been  in  labour  38  hours  when  I  was  called  in  consultation.  She  delivered  herself 
spontaneously  in  a  little  over  four  hours.  This  treatment  has  given  prompt 
results  in  a  goodly  percentage  of  cases.  But  it  has  been  disappointing  in  others. 
It  is  of  service,  of  course,  only  in  the  cases  which  come  under  observation  when 
in  labour.  Since  the  introduction  of  the  Calcium  A  treatment,  primary  inertia 
cases  have  very  apprecialily  diminished  in  my  practice,  and  it  has  been  found 
that  laboui-  pains  are  more  rhythmic,  more  effective  and  the  intervals  much  freer 
from  distress,  owing  to  complete  relaxation  and  freedom  from  spasm.  The 
results,  in  the  vast  number  of  cases,  are  so  striking  that  the  internes  wondered 
why,  because  I  had  not  made  known  to  anyone  the  experiment  that  was  being 
cari-ied  out.    Now  the  treatment  is  widespread  among  those  who  know. 

A  percentage  of  cases  do  not  respond.  This  should  not  cause  any  wonder, 
because  the  causes  of  dystocia  due  to  neuromuscular  defects  are  mutliple.  But 
whatever  the  causes,  whether  they  be  of  central  nerve  origin  or  of  local  origin 
in  the  pelvis,  I  feel  that  the  effects  of  these  must  be  diminished  by  coming  into 
contact  with  a  normally  fed  and  well  balanced  neuro-muscular  structure.  Pri- 
mary inertia  uteri  is  a  relative  disease.  Only  the  severest  cases  are  sufficiently 
obtrusive  to  permit  diagnosis.  They  are  usually  accepted  as  merely  undue  lower 
segment  resistance.  The.se  are  the  ones  that  have  appreciably  diminished.  I 
have  been  particularly  impressed  with  the  ease  with  which  man\'  elderly  primi- 
paras  comi)leted  their  labour  when  I  had  anticipated  exhausting  extension  of  the 
labour-time.  Particularly  is  the  interval  relief  astonishing  and  it  has  been  ascer- 
tained, just  as  one  would  expect,  that  the  amount  of  sedative  necessary  is 
considerably  reduced. 

One  must  here  add  a  word  of  caution  in  estimating  one's  results.  Calcium 
and  its  adjuvant  vitamin  D  are  particularly  effective  in  establishing  the  balance 
between  upper  and  lower  uterine  segments,  but  their  effect  upon  the  vaginal 
muscles,  though  perhai)s  as  effective,  is  not  .so  spectacular,  because  in  this  area 
there  is  but  small,  if  any,  ex])ulsive  force,  so  that  the  action  of  the  calcium  would 
be  to  promote  easier  expansion  of  the  vaginal  circular  fibres.    But  in  many 
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women,  oven  young  ones,  tlie  \  ul\  ar  dex  olopment  nia>'  have  been  arrested,  even 
though  the  upper  sex  organs  may  liave  reached  normal  growth.  One  frequently 
sees  in  gynecological  cases  this  disparity  between  the  upper  and  lower  organs 
of  generation,  and  this  disparity  is  carried  over  into  the  pregnant  state.  So 
calcium  administration,  though  it  may  hasten  the  first  stage  of  lal)our,  may  find 
difficulty  in  the  second  stage  in  keeping  up  its  standard  of  time  and  effect. 

CONCLUSIONS 

The  human  uterus  is  composed  of  longitudinal,  circular  and  criss-cross  fibres. 
The  longitudinal  fibres  have  to  do  with  expulsive  efforts;  the  circular  fibres 
control  uterine  tone  in  maintaining  the  proper  axis  of  the  fetus,  and  maintain 
constructing  sphincteric  action;  the  criss-cross  fibres  control  blood  supply.  The 
three  layers  are  not  clean  cut,  but  intermix  to  a  degree. 

The  uterine  musculature  is  activated  by  three  sets  of  nerve  cells.  There  is 
the  ganglionic  set  which  gives  the  uterus  its  power  of  rhythmic  automatic  con- 
tractions; there  is  the  parasympathetic  derived  from  the  lumbo-sacral  plexus 
whose  stimuli  increase  the  longitudinal  expulsive  efforts  of  the  upper  segment 
and  inhibit  the  circular  con.stricting  fibres;  and  the  sympathetic  thoracico-lumbar 
system  which  activates  the  cii-cular  fibres  and  inhil)it  the  longitudinal.  Normal 
labour  pains,  other  things  being  normal,  depend  to  a  great  degree  upon  the 
proper  balance  of  these  stimuli.  Though  these  uterine  intrinsic  structures  are 
self-acting,  they  are  under  the  control  of  the  central  nerv  ous  S3-stem.  They  are, 
therefore,  subject  to  change  due  to  stimuli  from  the  central  nervous  sj'stem,  but 
also  subject  to  change  owing  to  metabolic,  chemical,  endocrinologic  or  other 
form  of  internal  derangement  which  may  abnormall>-  enhance  or  diminish  their 
action,  thereby  upsetting  the  normal  balance  Ix'tween  the  various  systems. 

Any  emotional  stimulus,  such  as  fear,  pain,  anger,  starvation,  etc.,  may  intro- 
duce cerebral  transmissions  which  may  greatly  modify  the  normal  course  of  labour 
by  upsetting  the  balance  between  expulsive  and  retentive  forces.  ^Muscular 
cramps  of  skeletal  and  involuntary  muscle  bundles  are  of  the  nature  of  malnutri- 
tion and  can  be  arrested  by  appropriate  treatment. 

Imbalance  in  the  neuro-muscular  mechanism  of  the  uterus  is  one  of  the  causes 
of  primary  inertia  uteri. 

One  of  the  causes  of  this  imbalance  is  found  in  a  deficiency  of  calcium  metabo- 
lism. That  the  administration  of  this  (hug  does  not  relieve  all  the  cases  of 
primary  inertia  is  evidence  that  the  causes  of  inertia  are  multiple. 

The  preparation  of  calcium  and  vitamin  D  was  that  prepared  by  Ayerst, 
iMcKenna  &  Harrison,  entitled  "Calcium  A." 
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THE   TRANSVERSE   SUPRAPUBIC   INCISION   IN  GYNECOLOGIC 
OPERATIONS 


GEORGE  W.  KOSMAK,  M.D. 
[New  York] 

This  may  appear  a  trite  subject,  nevertheless  it  is  the  more  or  less  accessory 
procedures  in  surgery  that  should  be  given  occasional  consideration,  even  if  their 
results  are  based  merely  on  the  experiences  of  an  individual  operator.  Among 
these  is  the  abdominal  incision  as  applied  in  gynecologic  surgery.  The  appro- 
priate location  for  an  approach  to  the  pelvic  organs  through  the  abdominal  wall 
and  the  manner  of  suturing  have  .served  as  topics  for  innumerable  discu.ssions  and 
many  operators  each  have  claimed  for  their  own  procedures  the  maximum  of 
good  healing  qualities  and  postoperative  safety. 

The  most  common  approach  has  been  the  suprapubic  median  incision  through 
skin,  fascia  and  peritoneum.  Modifications  of  this  have  included  a  skin  in- 
cision over  the  right  or  left  rectus  with  displacement  of  the  muscle,  so  that  when 
the  incision  is  closed  the  restored  muscle  would  be  interposed  under  the  fascial 
suture,  possibly  preventing  a  future  hernia.  Aside  from  plain  catgut  suture  of 
the  peritoneal  layer,  a  more  delayed  absorption  of  chromic  gut  prompted  its  use 
in  the  fascia.  Tension  sutures  of  various  non-absorbable  material  were  deemed 
necessary  for  the  skin,  supplemented  or  not  in  many  instances  with  the  still 
popular  Michel's  clips.  And  one  who  did  not  employ  this  supposedly-  and  in- 
■\-ariably  safe  method  was  regarded  as  a  heretic  and  dire  predictions  were  made  of 
an  insecure  closing,  with  its  probable  failure  to  avoid  evisceration  or  later 
hernia. 

Contrary  to  these  beliefs  I  have  always  felt  that  good  and  firm  union  depended 
not  only  on  healing  unencumbered  with  non-absorbable  suture  material,  but 
also  on  careful,  gentle  retraction  and  on  the  location  of  the  wound.  The  latter 
should  not  only  be  firm,  it  should  present  a  minimum  of  scarring  evident  to  the 
eye.  Women  are  no  longer  proud  of  abdominal  scars  or  their  number,  and  they 
are  apt  to  judge  the  surgeon's  skill  by  the  subsequent  appearance  of  the  wound. 
Naturally  there  are  instances  in  which  large  and  ugly  scars  are  unavoidable  but 
the  size  and  distortion  found  in  so  many  cases  appear  inexcusable. 

I  have  become  impressed  through  the  years  with  the  many  advantages  of  what 
is  generally  designated  as  the  Pfannen.stiel  incision.  While  its  execution  may 
take  more  time  and  exposure  of  the  abdominal  contents  may  be  more  limited, 
its  advantages  become  evident  to  any  one  who  will  employ  it  consistently. 

Detailed  descriptions  of  the  steps  in  carrying  out  the  opening  of  the  lower 
abdomen  In-  a  transverse  incision  may  appear  superfluous  yet  there  are  certain 
points  to  which  attention  may  be  called 

1.  Skin  incision.  This  need  not  be  made,  as  generally  directed,  along  the 
pubic  hair  line  which  is  subject  to  certain  variations  but  can  be  made  in  an 
alxlominal  fold  at  a  higher  level,  especially  where  removal  of  pelvic  tumors  is 
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contemplated  or  for  otlier  procedures.  The  line  between  the  anterior  superior 
spines  provides  the  most  satisfactory  anatomic  landmark. 

2.  Fascial  incision.  This  likewise  should  be  transverse  and  directly  under  the 
.skin  incision.  After  the  fascial  layer  has  been  separated  from  the  underlying 
muscles,  the  edges  should  be  sutured  to  large,  wet,  protective  gauze  pads. 

3.  Separation  of  recti  muscles  can  be  carried  in  the  median  line  and  the  pyri- 
formis  separated  if  it  is  well  developed  and  displaced  to  one  side  or  cut  through 
and  sutured  later.  Usually  it  is  not  necessary  to  free  the  peritoneal  layer  but  it 
should  be  well  exposed. 

4.  The  peritoneum  is  incised  in  the  median  line  with  the  usual  precautions  as 
to  adhesions  and  bladder. 

5.  Retraction  of  the  wound  edges  should  be  done  preferably  with  the  assistant's 
fingers  or  hand-held  small  retractors.  Mechanical,  permanent  retraction  with 
special  de\-ises  is  rarely  necessary  and,  in  my  belief,  results  frequently  in  trauma 
of  the  abdominal  wall,  which  interferes  with  wound  healing  and  constitutes  a 
factor  in  the  production  of  postoperative  pain.  Exploration  of  the  pelvis  can 
be  done  manually  without  difficulty  and  the  internal  genitalia  brought  into  view. 
The  appendiceal  region  should  be  explored  and  if  remo^'al  of  the  organ  is  neces- 
sary, this  can  be  postponed  until  the  pelvic  surgery  is  completed, — a  guide  liga- 
ture may  be  placed  around  the  base  temporarily. 

In  the  event  that  tumors  are  encountered  which  are  too  large  for  ready  delivery 
through  the  wound,  their  size  may  be  reduced  l^y  appropriate  measures.  As 
a  general  rule  if  a  new  growth  reaches  considerably  above  the  umbilicus  and  is 
solid  in  character,  a  median  rather  than  a  transverse  incision  should  have  been 
chosen.  The  ordinary  hysterectomies,  either  .supracervical  or  complete,  tubal 
and  ovarian  surgerj',  and  a  v  ariety  of  uterine  suspension  operations,  all  can  be 
done  without  difficulty  through  this  incision.  The  entire  abdominal  contents  can 
be  explored  with  the  hand.  If  an  attack  on  the  gall  bladder  is  found  necessary 
it  had  better  be  done  through  an  appropriately  placed  incision.  The  Trendelen- 
burg position  and  the  gauze  filled  rubber  pads  will  serve  to  displace  the  intestinal 
coils  and  gauze  strip  or  roller  packing  for  this  purpo.se  is  undesirable  and  rarely 
necessary. 

6.  Closure.  Proper  suture  of  the  abdominal  wound  after  the  pelvic  .surgery 
has  been  completed  is  important.  The  peritoneal  incision  is  closed  with  a  con- 
tinuous suture  of  ^  1  plain  gut  avoiding  puckering.  The  fascia  is  likewise  su- 
tured with  plain  gut  #  2,  interrupted  or  continuous,  and  the  skin  wound  with  a 
subcuticular  suture  of  fine  catgut  or  celloidin  silk  or  nylon.  Naturally  all  bleed- 
ing must  be  completely  controlled,  several  interrupted  catgut  sutures  in  the 
subcutaneous  fat  may  be  necessary. 

I  have  rarely  resorted  to  the  .so-called  "tension  sutures"  of  non-absorbable 
material  or  the  ^Michel  skin  clips.  A  firm  adhesive  plaster  strapping  is  applied 
over  dry  gauze,  leaving  an  intermediary  "air  space"  and  the  first  dressing  is  done 
on  the  fourth  or  fifth  day. 

The  evaluation  of  any  technical  procedure  by  an  individual  operator  depends 
on  the  results  achieved.    His  estimate  may  or  may  not  be  of  interest  to  his  col- 
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leagues.  My  own  satisfaction  with  this  type  of  abdominal  incision  and  wound 
handling  which  I  have  employt^d  in  suitable  cases  since  1919,  has  prompted  this 
presentation.  I  say  suitable  cases,  because  the  transverse  suprapubic  incision 
is  not  always  applicable,  as  must  be  evident.  The  data  here  presented  are  based 
on  the  records  of  private  patients  only,  upon  whom  I  have  had  opportunities  to 
do  personal  follow-up  examinations.  Hospital  .-service  cases  are  not  included. 
From  a  recent  study  of  the  histories,  the  following  data  are  available: 


Operations  (260) 

Uterine  Suspensions — 

Kelly     8 

Baldy-Webster     33 

Coffey     31 

Hysterotomies  (abortions)    9 

Hysterectomies     50 

Salpingo-oophorectomies,  including  removal  of  cysts...   102 

Appendectomies   27 

Total     260 

Hospitals 

Xew  York  Lying-in   14  cases 

Woman's   96  cases 

Booth  Memorial  ;    64  cases 

Scattered  "   7  cases 

Total  (1919  to  1943)   181  cases 


Among  these  181  cases  there  were  five  instances  in  which  serous  drainage  oc- 
curred (Class  B,  Woman's  Hospital  Classification)  and  one  with  a  moderate  de- 
gree of  infection.  All  of  these  healed  satisfactorily.  In  one  case  a  hematoma  of 
considerable  size  resulted  from  a  .subcutaneous  hemorrhage.  This  nece.ssitated 
evacuation  and  packing  but  the  wound  healed  promptly.  In  no  case  did  a  post- 
operative hernia  oct-ur.  All  of  the  patients  were  seen  at  varying  periods  and  had 
any  difficulties  developed  subsequently  I  feel  quite  certain  that  I  would  have 
lieen  informed. 

Although  my  personal  record  of  operations  may  not  compare  in  number  with 
tho.se  of  others,  my  experience  with  the  procedure  is  suflricient  to  wariant  the 
conclusion,  in  my  opinion,  that  the  transver.'^e  suprapubic  incision,  manner  of 
wound  handling  and  closure  with  absorbable  suture  material  as  described,  con- 
stitute the  most  satisfactory  approach  for  pelvic  gynecologic  surgery. 


COROXARY  THROMBOSIS:  PROPOSED  TREATMENT  BY  HIRUDIN 

HOWARD  LILIEXTHAL,  M.D. 

[New  York] 


This  paper  is  contributed  to  the  Anniversary  Volume  honoring  Dr.  Vineberg  after  his 
many  years  of  conscientious,  scientific  and  skillful  service  to  The  Mount  Sinai  Hospital 
where  I  have  followed  his  career  with  interest  and  admiration. 

The  observations  and  the  suggestion  presented  have  no  direct  connection  with  gynecology 
nor,  strictly  speaking,  with  surgery:  though  there  is  no  branch  of  our  profession  in  which 
the  heart  and  its  disorders  may  not  become  the  deciding  factor  in  the  treatment  of  the 
patient. 

It  is  my  sincere  hope  that  Dr.  Vineberg  and  the  many  who  peruse  the  pages  of  this 
volume  may  realize  that  I  have  given  them  something  for  reflection. 


In  early  thrombophlebitis  of  the  lower  extremity  the  application  of  leeches 
to  the  neighl)oring  skin,  not  directly  over  the  \  essel,  will  usually  be  followed  l)y 
amazingly  rapid  and  complete  recovery,  provided  that  the  bleeding  from  the 
bites  is  checked  ivhen  the  animal  has  relaxed  its  hold.  The  anticoagulant,  hirudin, 
is  thus  retained  in  the  body. 

Instead  of  fixation  of  the  extremity  and  long  rest  in  bed  with  only  a  small 
percentage  of  complete  cures  the  patient  may  be  up  in  a  chair  within  three  days 
and  apparently  well  in  less  than  a  week,  palpable  swelling  and  all  pain  having 
disappeared. 

French  surgeons  have  long  treated  thrombophlebitis  by  leeching  although  no 
mention  has  been  made  of  hemostasis  of  the  bitten  region. 

WTien  the  condition  has  followed  operation  on  the  abdomen  with  extension 
into  the  pelvic  veins  this  therapy  was  especially  efficient.  It  was  discontinued 
a  few  years  ago  because  of  the  fear  of  pulmonary  embolism  by  a  clot  loosened 
from  the  upper  part  oi  the  diseased  vein. 

Whether  or  not  this  accident  is  more  common  after  leeching  has  not,  however, 
been  proved  since  embolism  may  occur  duiiiiti;  simple  rest -treatment.  Its 
mortality  is  high. 

Trendelenburg  devised  a  method  for  extracting  the  clot  from  the  pulmonary 
artery  or  its  branches  by  surgical  ajjproach  through  the  anterior  chest  wall. 
Successes,  though  not  numerous,  have  been  reported  by  other  operators  (1). 

Thrombosis  of  the  coronary  arteries  of  the  heart  is  rapidly  increasing.  I  am 
informed  by  Dr.  Louis  I.  Dublin,  statistician  antl  third  \-ico-president  of  the 
Metropolitan  Life  Insurance  Company,  that  it  now  ranks  third  in  the  causes 
of  death,  exceeded  only  by  cancer  and  by  other  disorders  of  the  heart.  It  is 
seen  most  frefiuently  in  males  who  have  reached  the  age  of  fifty  and  who  have 
been  engaged  in  occupations  involving  executive  responsibility. 
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Coronary  thrombosis  is,  apparently,  preceded  by  a  roughening  of  the  tunica 
intima  and  may  finally  fill  the  vascular  lumen  though  it  begins  peripherally. 

Plugging  of  the  smaller  vessels  near  their  distal  termination  may  not  internipt 
cardiac  pulsation  sufficiently  to  cause  death  and,  after  long  rest-treatment  the 
proximal  branches  may  dilate  until  the  loss  of  circulation  in  the  heart-muscle 
has  been  compensated.    Life,  apparently  normal,  may  then  go  on  for  yeai-s. 

Since  there  is  no  direct  connection  with  the  pulmonary  circulation,  embolism 
does  not  occur  and  the  princijjal  danger  is  that  thrombi  may  extend  into  the 
proximal  coronary  arteries  until  the  cardiac  circulation  is  fatally  compromised. 

The  only  treatment  has  been  by  rest  and  analgesics — keeping  the  patient  alive 
until  proximal  coronaries  have  enlarged  sufficiently  to  make  up  for  the  oc- 
cluded ones. 

In  the  Proceedings  of  the  Staff  Meetings  of  the  ^layo  Clinic,  Vol.  17,  May  20, 
1942  there  is  a  symposium  on  coronary  disease.  The  article  on  Treatment  and 
Management  was  contributed  by  H.  L.  Smith,  who  advised  only  drugs  for 
analgesia  and  sedation. 

Various  methods  other  than  rest  have  l;een  attempted  but  with  little  or  no 
beneficial  results.  The  one  most  often  employed  in  the  past  has  been  blood- 
letting in  .some  foirn;  until  very  recently  leeches  were  used.  The  animal  drops 
off  when  rejjlete  with  rarely  more  than  an  ounce  and  a  half  of  blood  but  hemor- 
rhage will  often  continue  long  afterward. 

In  order  that  the  leech-poison  and  anticoagulant,  hirudin,  may  be  retained 
in  the  patient's  body  the  flow  from  the  leech-bite  must  be  stanched.  This 
can  be  easily  accomplished  by  pressure  of  the  finger  moistened  with  adrenalin. 
Cases  have  been  reported  in  the  old  literature  of  fatal  bleeding  in  children  fol- 
lowing leech-bites. 

I  can  find  no  mention  of  the  employment  of  pure  hirudin  therapeutically  in 
human  diseases  accompanied  l)y  or  caused  by  intravascidar  coagulation  hnt 
experiments  are  in  progress.*  Meanwhile,  deaths  from  coronary  thrombosis 
continue  to  multiply. 

Other  substances  which  may  inhibit  coagidation  but  which  do  not  dissolve 
clots  are  heparin  and  a  coumarin  product  from  sweet  clover.**  Perhaps  the 
vampire  bat  may  secrete  a  substance  which  prevents  coagulation  since  animals 
of  large  size  may  fatally  bleed  following  the  infliction  of  the  small  wound  which 
is  made  by  the  bat. 

Referring  to  the  therajjy  of  heparin  I  find  no  mention  of  its  use  in  coronary 
thrombosis  in  the  latest  books  on  therapeutics  (2)  nor  in  works  on  phaiTna- 
colog>-  (3).  Xo  mention  is  made  of  dissolving  clots  but  merely  preventing  their 
foiTnation.  And,  let  me  rei)eat,  leeching,  (hirudin)  does  dissolve  unorganized 
intravascular  coagula. 

The  investigation  of  heixuin  continues  (4)  but  thus  far  it  has  nothing  to  do 
with  our  sul)ject. 


*  Burroughs  Wolltomo  &  Co.  liavc  this  in  .stock. 
**  Dicoumarin. 
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On  going  over  the  niattor  with  a  iniml)or  of  physicians  I  have  found  them 
interested  but  not  cooperative  although  the  treatment  need  not  interfere  with 
the  usual  bed-rest. 

Surgeons  seem  to  be  more  receptive  as  may  be  exemplified  by  a  letter  from 
Dr.  Alton  Ochsner  of  Tulane  University  who  permits  me  to  quote  him : 

"I  have  tried  to  get  my  medical  friends  interested  in  using  leeches  in  coronary 
thrombosis  and  have  told  them  that  if  I  ever  develop  it,  I  want  them  to  cover 
me  with  leeches  because  I  am  thoroughly  convinced  that  the  hirudin  is  a  potent 
drug  and  would  be  of  benefit  in  such  a  case." 

CONCLUSION 

This  subject  is  here  presented  in  the  hope  that  general  practitioners,  may 
become  curious  enough  to  give  the  method  a  trial  without  necessarily  discon- 
tinuing the  rest  therapy. 

If  it  can  do  no  harm  and  may  turn  out  to  be  an  advance  in  the  care  of  this 
rapidly  increasing  disease  it  would  be  unfortunate  to  leave  the  therapeutic 
experiment  to  future  generations. 
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A  FORGOTTEX  MEDICAL  WORTHY— DR.  HENRY  JULES 
GARRIGl'ES 


MORRIS  MANGES,  M.D. 
[.Yew  York] 

It  is  a  happy  coincidence  that  a  medical  man  is  able  to  conti'il)ute  a  few  pages 
to  the  history  of  obstetrics  to  his  old  friend,  Dr.  Hiram  X.  \'ineberg. 

The  centenary  of  the  publication  of  Olixev  Wendell  Holmes'  epochal  essay 
"On  the  Gontagiottsness  of  Puerperal  Fever"  was  celebrated  in  this  City  only  a 
few  months  ago  (Fel)ruary,  1943).  It  attracted  a  large  gathering  of  over  a 
thoui^ind  people  who  were  interested  in  maternal  health  and  child  welfare.  A 
symposium  and  a  conference  was  followed  by  an  e\'ening  session  at  the  Academy 
of  [Medicine. 

The  local  press  had  long  laudatory  accounts  of  all  of  the  proceedings  of  the 
sessions  and  especially  had  referred  to  the  papers  of  Dr.  Guttmacher  of  Johns 
Hopkins  and  Dr.  Watson  of  the  Sloane  Maternity  Hospital,  lioth  of  them  had 
discussed  the  history  of  the  past  century's  development  in  the  conquest  of  puer- 
peral fever,  and  both  of  these  speakers  emphasized  the  gains  in  this  city  during 
the  past  ten  years  from  the  times  of  Holmes  and  Semmelwei.ss. 

I  was  especially  interested  in  listening  to  some  of  the  papers,  not  from  the 
standpoint  of  an  obstetrician,  but  for  a  personal  reason.  This  took  me  as  far 
back  as  1887,  when  I  was  an  interne  at  the  old  Charity  Hospital  on  Blackwell 
Island,  now  known  as  the  City  Hospital  on  Welfare  Island.  At  that  time  the 
rotation  of  the  services  had  included  six  weeks'  periods  at  the  well  known  Xew 
Yoi-k  Maternity  Hospital,  then  either  the  only  or  the  best  service  in  the  city. 

Among  its  attending  surgeons  was  the  outstanding  figure  in  obstetrics  of  that 
l)eriod,  Henry  J.  Garrigues.  As  pueperal  sepsis  was  banished  from  his  wards 
his  life  saving  work  became  well  known  and  accepted  in  this  country. 

Therefore,  it  was  a  great  surprise  to  me  that  neither  the  name  nor  the  work 
of  Garrigues  were  even  mentioned  at  those  meetings.  Tho.se  who  lived  at  that 
period  appreciated  his  work  which  had  conciuercd  the  unl)elieval)ly  large  mor- 
bidity and  the  mortality  of  pucrpeial  sejjsis  in  h()si)ital  and  private  practice 
sixty  years  ago. 

Tho.se  few  survivors  also  may  recall  and  remember  the  ridicule  of  the  new 
anti.sepsis  in  midwifery.  The  chief  of  the  stafi'  of  the  Xew  York  Maternity 
Hospital  had  not  even  tried  it  and  had  stated  that  it  was  not  feasible  to  carry  it 
out.  His  routine  consisted  of  nothing  more  than  washing  the  hands  with  soai) 
and  a  two  j)er  cent  carbolic  acid  solution,  and  vaginal  douches  of  the  same  solu- 
tion three  times  daily  in  every  confined  woman  and  oftener  when  the  temperature 
ran  high.  Xo  other  measure  of  any  kind  was  employed.  vVs  the  result  of  this 
method  in  the  first  nine  months  (January  to  September)  of  1883,  there  were  345 
deliveries  of  which  30  women  died,  while  in  the  r(>st  the  morbiditj-  of  sejjsis  was 
enormous.  In  one  month  of  that  jjcriod,  10  women  (25  per  cent)  died,  while  the 
survivors  were  so  sick  they  liad  escajjcd  a  fatal  issiiv  most  miserably. 
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At  that  time,  October  1,  the  rotation  of  the  service  brought  Garrigues  into 
charge.  He  was  appalled  by  the  frightful  conditions;  he  studied  and  formulated 
his  plans  to  drive  out  the  pestilence.  At  once  they  were  carried  into  effect. 
There  was  a  broad  comprehension  of  the  principles  of  antisepsis  in  every  detail 
and  complete  isolation  of  pavilions  was  instituted.  It  was  brilliant  in  its  achieve- 
ment and  it  had  far  reaching  influence  on  the  practice  of  obstetrics. 

He  proved  to  be  the  man  superior  to  the  emergency  and  the  pestilence  and 
its  terrors  fled  into  the  night.  In  his  first  report  of  those  three  months,  Septem- 
ber to  December,  1883,  he  wrote,  "As  if  by  magic  all  trouble  has  disappeared, 
97  women  have  been  delivered  since  its  introduction,  not  even  one  has  died,  and 
scarcely  with  any  inflammatory  lesions  and  only  three  had  any  rises  of  tempera- 
ture. The  pavilions  are  scarcely  recognized  whereas  we  have  been  accustomed 
to  offensive  odors;  feverish  prostrated  and  despairing  patients;  overworked  and 
despondent  doctors.  The  air  is  pure,  the  women  look  well,  the  temperatures  are 
normal,  the  nurses  cheerful  and  the  doctors  happy." 

This  antisepsis  midwifery  of  Garrigues  with  its  brilliant  results  was  continued 
when  I  was  an  interne  in  1887  in  this  maternity  hospital  when  puerperal  sepsis 
was  unknown  for  four  years  in  its  wards.  As  the  pavilions  were  (juarantined 
from  the  wards  of  the  Charity  Hospital,  these  days  were  not  too  busy  for  me  with 
other  work.  As  a  result  I  had  the  chance  to  study  old  records  in  huge  bound 
volumes  of  the  years  of  "the  old  era,"  and  I  still  recall  those  melancholy  pages  of 
many  horrible  past  epidemics  with  the  red  headings  of  those  who  had  died  of 
sepsis. 

There  is  no  need  for  a  description  of  the  details  of  Garrigues'  treatment,  nor  is 
it  necessary  to  discuss  the  old  question  of  puerperal  sepsis  of  that  period,  since 
they  are  not  in  my  province  as  a  medical  man.  Also  there  is  nothing  especially 
new  in  Garrigues'  method  \\  hich  has  been  known  for  a  long  time.  What  was 
novel  was  the  coordination  of  antisepsis,  quarantine,  the  most  careful  cleanli- 
ness, the  attention  to  minute  details  of  air,  plumbing,  floors  of  the  building, 
linens,  etc. 

To  quote  Osier,  who  said  of  Holmes:  "As  Sidney  Smith  said,  it  is  not  the  man 
who  first  says  a  thing;  but  it  is  he  w  ho  says  it  so  long,  so  loudly  that  he  compels 
men  to  hear  him.  It  is  to  him  (Dr.  Holmes)  that  the  credit  of  insisting  upon 
the  truth  of  the  contagiousness  of  puerperal  fe\  ('r  Vx'longs." 

The  same  words  may  be  paraphrased  for  tlu'  work  ot  Garrigues  in  clearing  the 
atmosphere  of  the  aseptic  conditions  in  midwife rx-  sixt>-  ycnirs  ago. 

Briefly  about  the  relations  of  Garrigues  to  Holmes.  ( !ai  i  i.mics  w  as  a  strong 
believer  in  Semmelweiss  and,  so  far  as  I  can  remember  in  my  early  days.  Holmes' 
influence  had  very  little  effect  on  medical  affairs.  He  was  famous  only  from  the 
standpoint  of  literature,  less  so  as  an  obstetrician ;  otherwise  he  was  known  as  a 
professor  of  anatomy. 

Dr.  Reginald  Fitz  in  his  delightful  paper  at  the  recent  centenary  meeting  of 
the  Academy  of  ^ledicine  on  "^ly  Doctor  Holmes"  referred  to  the  well  known 
fact  that  at  the  large  dinner  in  this  city  in  1883  which  had  been  tendered  to 
Holmes,  not  a  word  had  been  said  of  his  well  known  essay  on  puerperal  fever. 
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Holmes  himself  had  stated  that  it  had  been  too  unfortunate  that  he  had  pub- 
lished it  in  an  unknow  n  medical  magazine  of  a  limited  circulation.  Had  he  sent 
it  to  the  American  Journal  of  the  Medical  Sciences,  which  was  very  well  known 
even  at  that  time,  the  medical  profession  would  have  known  of  his  views  on 
puerperal  sepsis. 

Also  there  was  the  exchange  of  letters  in  1889  between  Holmes  and  Osier. 
In  Osier's  paper  on  Holmes  in  the  Johns  Hopkins  Bulletin,  October  1894,  may 
be  quoted  the  following:  "I  think  I  will  not  answer  the  question  you  have  given 
to  me — I  think  oftenest  of  the  'Chambered  Nautilus'  which  is  a  favorite  of  mine, 
though  I  wrote  it  myself.  The  essay  comes  up  at  long  intervals  .  .  .  There  is 
more  selfish  pleasure  to  be  had  about  the  poem, — perhaps  the  nobler  satisfac- 
tion from  the  less  saving  labor." 

About  Garrigues  himself,  I  remember  him  as  a  tall,  reser\  ed  man  with  definite 
views  spoken  in  a  somewhat  foreign  accent.  He  was  kind  to  his  staff  and  helped 
them  in  every  way. 

A  search  through  the  up  to  date  standard  national  and  local  biographical  dic- 
tionaries has  been  a  failure  and  disclo.sed  that  his  name  and  his  work  are  ab- 
solutely unknown  to  the  present  generation.  He  had  outlived  his  times  and 
when  he  died  in  1913  at  the  age  of  82  years  the  Xew  York  medical  press  had  only 
short  obituaries  about  him.  The  only  notice  taken  of  his  death  was  a  memorial 
address  before  the  Obstetrical  Society  by  Brooks  WqWs  who  had  been  his  col- 
league and  pupil. 

Henry  Jules  Garrigues  was  born  in  Copenhagen  in  1831  and  he  was  graduated 
from  the  I'niversity  of  Copenhagen  receiving  a  B.A.  degree  in  1850  and  later 
in  1863  an  M.A.  degree.  He  had  studied  medicine  for  four  years,  but  he  had 
given  it  up  because  of  poor  health  and  had  travelled  in  Europe.  He  returned 
as  a  professor  of  French  at  the  Academy  of  Copenhagen.  He  then  resumed  the 
study  of  medicine  and  was  graduated  in  18(59  when  he  was  38  years  of  age. 

After  practicing  in  Copenhagen  for  six  years  he  emigrated  to  America  and 
settled  in  Brooklyn  as  a  doctor.  Later  in  1875  he  moved  to  Xew  York  City 
and  lived  there  for  many  years. 

His  first  hospital  appointment  was  that  of  gynecologist  in  the  German  Dis- 
pensary in  1879.  In  1881  he  became  obstetrical  .^urgeon  to  the  Xew  York  Ma- 
ternity Hospital  and  also  to  the  Xew  York  Infant  Asylum.  In  1885  he  became 
gynecologist  to  the  German  Hospital,  and  in  1880,  Professor  of  Obstetrics  in  the 
Xew  York  Post-Graduate  School.  In  1907  he  was  elected  an  honorary  fellow 
of  the  American  Gynecological  Association  and  in  1902  honorary  fellow  of  the 
Obstetrical  Society  of  Edinburgh. 

He  was  a  voluminous  contributor  to  the  journals  and  wrote  text  books  on  his 
specialties.  The  "Practical  Guide  of  Antiseptic  Midwifery"  in  188()  and  the 
"Diseases  of  Women"  went  into  several  editions. 

When  he  retired  from  practice  he  moved  to  Troyon  in  North  Carolina.  There 
he  became  especially  interested  in  Esperanto  and  he  wrote  about  it.  He  died  in 
1913  and  his  tombstone  carries  an  inscription  which  includes  the  .sentence  "On 
October  1883  he  introduced  anti.septic  ob.stetrics  in  America." 
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Great  wore  the  difficulties  which  Garrigues  encountered  on  every  side  with  the 
ridicule  of  his  rigid  measures  by  the  medical  profession.  That  period  was  the 
dawn  of  today's  modern  medicine  in  which  the  i)ioneers  struggled  to  hew  their 
hard  roads.  Even  in  that  era  Pasteur  freciuently  had  to  repeat  his  demonstra- 
tions to  the  unbelieving  scientific  and  medical  world  before  it  was  conquered. 

Today  those  crude  times  of  achievements  and  contracHctions  cannot  readily 
be  understood.  As  an  example  may  be  cited  Liliciitlial's  <i;rai)liic  picture  of  a 
well  known,  skillful  surgeon  of  The  Mount  Sinai  Hospital  sti  ai)pin^  his  scalpel  on 
the  sole  of  his  boot. 

I,  too,  may  add  some  of  my  own  experiences  at  Gharity  Hospital,  l)ut  I  will 
give  only  one,  a  very  rare  and  tragic  episode.  I  was  the  junior  interne  who  had 
given  chloroform  to  the  unfortunate  woman.  The  scene  was  the  chapel,  one 
corner  of  which  was  used  as  an  operating  room.  Alongside  the  operating  table 
was  another  long  table  on  which  were  placed  some  basins  with  water,  2  per  cent 
carbolic  acid  solution,  sponges  and  a  collection  of  instruments.  I  cannot  recall 
how  the  patient  was  cleansed,  but  I  believe  the  abdomen  was  covered  by  a 
towel  with  carbolic  acid  solution. 

The  operator  made  a  long  rapid  incision  and  inserted  his  hand  into  the  opened 
abdomen.  For  some  time  he  was  puzzled  by  his  findings  and  he  discussed  them 
with  a  friend  and  surgeon  w  hoin  he  had  in\  ited  for  the  operation.  This  surgeon 
did  not  even  wear  a  gown  nor  liail  he  scrubbed  his  hands!  All  he  did  was  to  dip 
his  fingers  into  the  carbolic  acid  solution  and  explore  the  abdomen.  One  may 
fill  in  the  details  of  the  fate  of  the  unfortunate  woman ! 

There  was  but  a  short  walk  from  the  general  hospital  to  the  maternity  pavilion 
where  Garrigues  would  have  enlightened  those  surgeons. 
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TERMINOLOGY 

Dilatation  of  the  pulmonary  artery  is  a  frequent  finding  in  many  types  of  con- 
genital heart  disease,  cyanotic  as  well  as  acyanotic.  The  most  frequent  cause  is 
increased  flow  through  the  pulmonary  artery  as  occurs  in  interatrial  septal 
defect  or  patent  ductus  arteriosus.  Rarely  a  disturbance  in  the  rotation  of  the 
truncus  arteriosus  communis  will  result  in  a  dilatation  of  the  pulmonary  artery, 
as  for  instance  in  the  so-called  Eisenmenger  complex  with  or  without  interatrial 
septal  defect.  The  supravalvular  pulmonary  artery  dilatation  in  pulmonic  or 
subpulmonic  stenosis  may  also  be  explained  hemodynamically,  but  this  subject 
is  still  under  discussion.  In  the  case  of  idiopathic  dilatation  of  the  pulmonary 
artery,  as  the  name  implies,  "no  primary  hemodynamic  disturbance  is  found  to 
which  this  anomaly  is  secondary.  It  is  believed  to  be  a  congenital  anomaly, 
probably  due  to  an  unequal  division  of  the  truncus  arteriosus  communis.  This 
definition  should  be  strictlj'  adhered  to  and  the  term  be  reserved  for  instances  in 
which  the  following  lesions  are  not  found. 

L  Intracardiac  shunts: 

(a)  Interatrial  .septal  defect  without  or  with  congenital  mitral  stenosis 
(Lutembacher's  .syndrome) . 

(b)  Interventricular  .septal  defect  (Maladie  de  Roger). 

(c)  Eisenmenger's  complex. 

(d)  Eisenmenger's  comj^lex  with  interatrial  septal  defect. 

2.  Extracardiac  shunts: 

(a)  Persistent  patent  ductus  arteriosus. 

(b)  Congenital  arterio-venous  aneurysm. 

3.  Defects  of  the  pulmonary  valve  or  conus: 

(a)  Stenosis  of  the  pulmonar\'  valve  or  pulmonary  conus. 

(b)  Bicuspid  pulmonary  valve;  supernumerar\-  pulmonary  cusps;  hypo- 
or  anaplasia  of  one  or  more  pulmonary  cusps. 

4.  Disea.ses  of  the  lung: 

(a)  Pulmonary  fibrosis  due  to  tuberculosis,  bronchiectasis,  etc. 

(b)  Emphysema,  bronchial  asthma. 

5.  Acquired  or  post-natal  diseases  of  the  pulmonary  artery: 

(a)  Of  known  etiology  such  as  lues,  rheumatic  fever,  "allergic"  arteritis. 

(b)  Of  unknown  etiology,  so-called  primary  pulmonary  arteriosclerosis. 

•  From  the  Department  of  Radiologj-  and  the  Medical  Service  of  Tlie  .Mount  Sinai  Hos- 
pital, New  York. 

'Fellow,  Dazian  f'oundation  for  .Medical  Research. 
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DISCUSSION  OF  THE  LITERATURE 

The  preceding  discussion  on  terminology  was  intentionally  presented  l)eforc 
reviewing  the  literature,  as  it  was  deemed  necessary  to  clarify  the  nomenclature 
which  has  not  been  strictly  adhered  to  in  previous  papers.  The  first  authentic 
case  was  briefly  described  b}'  Wessler  and  Jaches  (1)  in  1923,  and  subsequently 
included  in  the  report  of  a  group  of  cases  by  one  of  the  authors  (2).  The  fre- 
quently quoted  case  of  Zuber  (3)  of  an  almost  varicose  dilatation  of  the  pul- 
monary arteries  should  properly  be  excluded,  since  in  this  five  month  old  infant 
a  patent  ductus  arteriosus  was  also  found,  although  Znl)er  himself  belicn  ed  the 
persistent  patency  of  the  ductus  was  secondary  to  tlic  increased  jircssurc  of  the 
right  side  of  the  heart.  Assmann  (4)  mentions  as  his  first  differential  considera- 
tion the  unequal  division  of  the  truncus  arteriosus  communis,  but  no  case  is 
reported  in  which  this  was  the  only  congenital  cardiac  anomaly.  Laubry 
(5)  and  Kourilsky  (G)  believe  that  the  unequal  subdivision  of  the  truncus 
arteriosus  is  the  important  factor  in  instances  of  interatrial  septal  defect.  For 
this  reason  onl_v  one  of  their  numerous  cases  can  be  accepted  as  a  genuine  ex- 
ample of  idiopathic  dilatation  of  the  pulmonary  artery.  This  was  a  woman  82 
years  of  age  in  whom  the  dilatation  of  the  pulmonary  arteiy  was  a  coincidental 
finding;  she  had  never  exhibited  any  clinical  signs  or  symptoms  of  the  condition, 
and  had  died  of  a  bronchopneumonia.  The  three  cases  published  by  Routier 
and  Brumlik  (7)  in  1940  are  not  very  convincing,  as  pulmonary  artery  dilatation 
is  rather  frequently  encountered  in  chronic  lung  disease.  Also  in  1940, 
De  Navasquez  (8)  and  East  (9)  each  published  three  cases  of  marked  dilatation 
of  the  pulmonary  artery,  right  atrial  and  ventricular  enlargement,  with  ad- 
vanced right  heart  failure.  Neither  the  clinical  history  nor  the  post-mortem 
examination  could  adequately  account  for  the  lesion  in  any  of  these  cases.  Only 
slight  arteriosclerosis  of  the  pulmonary  artery  was  found  without  any  evidence 
of  either  lung  disease,  congenital  or  acquired  heart  disease.  Both  authors 
classified  their  cases  as  pulmonary  hypertension  of  unknown  origin.  It  is  quite 
probable  that  these  six  cases  represent  instances  of  idiopathic  dilatation  of  the 
pulmonary  artery. 

In  none  of  the  cases  so  far  published  has  the  diagnosis  of  idiopathic  dilatation 
of  the  pulmonary  artery  been  made  with  certainty  during  life,  but  only  on  post- 
mortem examination.  With  the  introduction  of  the  angiocardiographic  method 
and  its  development  in  the  diagnosis  of  congenital  cardiac  disease,  it  has  become 
possible  to  make  the  diagnosis  of  this  condition  during  life,  Avith  a  reasonable 
degree  of  certainty.  Four  new  cases  of  primary  dilatation  of  the  pulmonary 
artery  are  herewith  presented  which  have  been  studied  by  conventional  roent- 
gen and  angiocardiographic  methods,  and  in  which  the  diagnosis  is  acceptable, 
at  least  to  the  authors! 

CASE  REPORTS 

Case  1.  History.  L.  C,  a  37  year  old  white  man,  a  policeman  by  occupation,  had  never 
been  sick  in  his  life,  and  even  at  the  time  of  the  examination  was  asymptomatic.    In  the 
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course  of  a  periodic  health  examination  an  x-ray  examination  of  his  chest  was  done  for 
the  first  time,  and  a  marked  enlargement  of  the  pulmonary  artery  was  noticed.  He  was 
sent  to  the  Consultation  Clinic  of  The  Mount  Sinai  Hospital  to  have  the  nature  of  this 
abnormal  shadow  investigated. 

Examination.  The  patient  was  a  normally  developed  white  man  of  average  size  and 
height.  The  radial  pulses  were  equal,  the  blood  pressure  was  132  sj'stolic  and  88  diastolic ; 
the  circulation  times  and  the  venous  pressure  were  normal.  There  were  no  abnormal 
pulsations  visible  on  the  chest  wall.  There  was  a  short  systolic  murmur  of  low  intensity 
heard  over  the  apex  and  over  the  pulmonary  area.  The  second  pulmonic  sound  was  ac- 
centuated.   The  electrocardiogram  showed  a  regular  sinus  rhythm,  no  axis  deviation  nor 


II 
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Fig  1.  Case  1.  The  electrocardiogram  is  normal.  Phonocardiograms  reveal  a  systolic 
murmur  of  moderate  amplitude  over  the  apex  and  the  pulmonic  area.  The  second  pulmonic 
sound  is  of  slightly  increased  amplitude. 

any  other  abnormality  (fig.  1).  The  basal  metabolic  rate  was  minus  G  per  cent.  The 
Wassermann  reaction  was  negative. 

The  conventional  roentgenogram  and  fluoroscopy  did  not  reveal  any  pathologic  con- 
dition of  the  lungs.  The  heart  was  normal  in  size,  shape  and  position.  The  main  pul- 
monary artery  was  considerably  enlarged,  while  the  secondary  branches  appeared  to 
be  of  normal  caliber  (fig.  2).  The  barium-filled  esophagus  showed  no  deviation.  The 
pulsations  of  the  pulmonary  artery  were  not  of  the  Corrigan  tj'pe,  nor  was  a  hilar  dance 
seen. 

Angiocardiographic  examination  showed  a  markedly  enlarged  pulmonary  artery,  in- 
volving the  main  stem  as  well  as  left  and  right  primary  branches  (figs.  3,  4  and  5).  The 
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Fig.  3.  Case  1.  Angiocardiogram  taken  in  the  postero-anterior  position  confirms  the 
impression  gained  from  the  conventional  roentgenogram. 

secondary  branches  were  perhaps  slightly  increased  in  caliber.  There  was  no  enlargement 
of  any  of  the  cardiac  chambers.  The  sequence  of  visualization  was  normal.  There  was 
no  evidence  of  a  patent  ductus  arteriosus. 
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Case  2.  History.  (Adm.  485122).  L.  H.,  a  20  year  old  woman  was  admitted  to  the 
hospital  for  a  bilateral  oophoritis  two  weeks  after  an  attack  of  mumps.  During  a  routine 
roentgen  examination  of  the  chest,  a  considerable  enlargement  of  the  pulmonary  artery 
was  found.  The  patient  had  always  been  and  still  was  completely  asymptomatic  as  far  as 
her  cardiovascular  system  was  concerned. 

Examinalion.  Tlie  patient  was  a  well  developed  white  woman.  The  pulses  were  equal, 
the  blood  pressure  was  110  systolic  and  70  diastolic;  the  circulation  times  and  venous 
pressure  were  normal.  There  were  no  precordial  pulsations  or  thrills.  There  was  a  rather 
faint  and  short  systolic  murmur  audible  over  the  cardiac  apex  and  one  of  slightly  greater 
intensity  over  the  pulmonic  area.  The  first  and  second  lieart  sounds  were  also  reduplicated 
over  both  areas. 

The  conventional  roentgen  and  fluoroscopic  examination  showed  no  pulmonary  patho- 
logic condition.  The  heart  was  normal  in  size  ami  configuration.  The  main  pulmonary 
artery  was -considerably  enlarged  and  its  pulsati(jiis  were  of  normal  amplitude.  No  de- 
viations could  be  seen  in  the  barium-filled  esophagus. 

Angiocardiographic  examination  showed  a  considerable  enlargement  of  the  pulmonary 
artery,  particularly  of  the  main  stem,  but  also  to  some  degree  of  the  left  and  right  chief 
branches.  The  secondary  branches  appeared  to  be  of  normal  caliber.  None  of  the  cardiac 
chambers  was  enlarged.  The  sequence  of  visualization  was  normal  and  no  evidence  of  a 
patent  ductus  arteriosus  could  be  seen. 

Case  3.  History.  (OPD  39-533).  R.  D.,  a  42  year  old  negress,  had  been  treated  in  the 
Out-Patient  Department  of  The  Mount  Sinai  Hospital  for  minor  ailments.  In  the  course 
of  a  general  examination  she  was  found  to  have  a  systolic  murmur,  and  on  fluoroscopy  an 
enlarged  "pulmonarj-  conus"  was  discovered.  There  was  no  history  of  lues,  lung  disease 
or  asthma.    The  patient  was  asymptomatic. 

Examination.  The  patient  was  a  well  developed  slightly  obese  negress.  The  radial 
pulses  were  equal;  the  blood  pressure  was  124  systolic  and  82  diastolic;  and  the  circulation 
times  and  venous  pressure  were  normal.  There  were  no  abnormal  pulsations  of  the  chest 
wall.  Over  and  just  below  the  pulmonic  area  a  short  systolic  murmur  could  be  heard. 
The  second  pulmonic  sound  was  occasionally  reduplicated  and  immediately  followed  by  a 
loud  sharply  decrescendo  high-pitched,  musical  murmur.  Over  the  apex  a  systolic  murmur 
of  moderate  intensity  was  heard,  and  in  addition  a  distant  very  high-pitched  decrescendo 
diastolic  murmur  (transmitted  Graham-Steell  (1))  was  audible. 

The  electrocardiogram  showed  a  regular  sinus  rhythm,  no  axis  deviation  and  no  ab- 
normality. 

The  conventional  roentgenogram  and  fluoroscopy  revealed  no  abnormality  of  the  lungs 
or  heart.  The  main  pulmonary  artery  was  markedly  enlarged,  but  the  secondary  branches 
much  less  so.  The  barium-fiUed  esophagus  showed  no  deviation.  The  pulsations  of  the 
pulmonary  artery  were  prominent,  but  not  of  the  insufficiency  type  (pulsus  celer  el  alius, 
or  Corrigan  pulse).    There  was  no  hilar  dance  present. 

Angiocardiographic  examination  revealed  a  marked  enlargement  of  the  main  pulmonary 
artery  and  of  its  two  primary  branches,  right  and  left.  The  secondary  branches  were 
slightly  but  definitely  increased  in  caliber.  No  definite  enlargement  of  any  of  the  chambers 
was  seen.  The  sequence  of  visualization  was  normal  and  there  was  no  evidence  of  the 
presence  of  a  patent  ductus  arteriosus. 

Case  4.  History.  R.  S.,  a  28  year  old  white  physician  was  found  to  have  a  murmur  over 
the  pulmonic  area  and  a  marked  enlargement  of  the  pulmonary  arterial  area.  The  findings 
were  interpreted  by  various  authorities  as  being  due  to  pulmonic  stenosis  or  patent  ductus 
arteriosus. 

Examination.  The  patient  was  a  well  developed  man.  The  radial  pulses  were  equal, 
the  blood  pressure  was  104  systolic  and  68  diastolic,  the  circulation  times  and  venous 
pressure  were  normal.  There  were  no  thrills  or  abnormal  pulsatioiis.  There  was  a  short 
systolic  murmur  of  moderate  intensity  audible  over  the  cardiac  apex  and  pulmonic  area. 
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Over  the  latter  there  was  in  addition  a  short,  ver\-  faint  early  diastolic  murmur  (Grahara- 
Stcell  murmur). 

The  electrocardiogram  showed  a  regular  sinus  rhythm,  no  axis  deviation  nor  any  ab- 
normality. 

The  conventional  roentgenogram  and  fluoroscopj'  of  the  chest  revealed  no  pathologic 
changes  in  the  lung.  The  heart  was  normal  in  size,  shape  and  configuration.  The  main 
pulmonarj-  artery  was  considerably  enlarged.  The  barium-filled  esophagus  showed  no 
deviation.    The  pulsations  of  the  pulmonary  artery  were  of  normal  amplitude. 

Angiocardiographic  examination  revealed  a  considerable  enlargement  of  the  pulmonary 
artery  and  of  its  two  main  branches.  Xo  enlargement  of  the  cardiac  chambers,  no  abnormal 
sequence  of  visualization  and  no  evidence  of  patent  ductus  arteriosus  could  be  detected. 

COMMENT 

The  predominant  clinical  ami  laboratory  findings  of  the  four  case.«  pre.sented 
consist  of  the  roentgenographic  and  angiocardiographic  evidence  of  marked 
pulmonary  arterial  dilatation,  in  the  absence  of  enlargement  of  any  cardiac 
chambers,  and  any  clinical  or  angiocardiographic  evidence  of  the  lesions  enumer- 
ated in  the  introductory-  discussion.  In  two  of  the  cases  a  Graham-Steell  mur- 
mur was  present ;  in  all  the  cases  a  rather  faint  systolic  muimur  was  heard  over 
the  apex  and  the  pulmonic  area. 

A  detailed  discussion  of  the  entire  subject  including  the  differential  diagnosis 
will  be  reserved  for  a  later  publication;  meanwhile  one  ma\-  say  that  with  the 
introduction  of  angiocardiography  (10,  11,  12)  it  is  possible  to  make  the  diag- 
nosis of  idiopathic  dilatation  of  the  pulmonary  artery^  by  exclusion  of  other 
congenital  lesions  causing  dilatation  of  the  pulmonary  arterj',  such  as,  for  ex- 
ample, patent  ductus  arteriosus,  interatrial  septal  defect  and  pulmonic  stenosis. 

SUMMARY 

It  is  now  possible  with  the  aid  of  newer  roentgenographic  methods  to  make 
the  clinical  diagnosis  of  the  rare  condition,  idiopathic  dilatation  of  the  pulmo- 
nary artery.  The  diagnostic  considerations  of  four  clinical  cases  are  pre.sented 
and  illustrated. 
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MILTON  M.  POKTIS,  M  I). 
[Beverly  Hills,  California] 

It  wa-s  my  good  fortune  to  make  my  fii-st  visit  to  Europe  with  my  renownefi 
uncle.  Dr.  Hiram  X.  Vineberg.  During  my  fretiuent  vi.^it.^  to  hi?  home,  I  often 
attended  hi.*  chnic.<  and  wa.-^  much  impressed  by  liis  careful  histoiy  and  thorough 
examination  of  each  patient.  His  operative  technique  was  most  skillful  and 
meticulous.  Under  his  guidance  in  Berlin,  I  followed  his  example  in  my  post- 
graduate .studies. 

My  first  contact  with  Prof.  Ewald  was  in  his  laboratory,  where  I  found  him 
making  an  examination  of  a  stool  specimen.  He  said  that  he  did  this  himself  in 
ever>-  case.  In  .\merica  this  unpleasant  procedure  was  reserved  for  a  few  selected 
patients.  I  resolved  then  and  there  to  copy  his  example.  \\Tien  a  patient 
objected  to  collecting  a  stool  specimen,  he  was  told  that  if  the  doctor  was  willing 
to  examine  it,  he  could  at  least  send  it  in.  This  habit  has  saved  me  from  making 
many  grievous  errors. 

Ewald  and  Boas  were  then  along  in  years,  but  Kuttner  and  Cohnheim  were  in 
their  prime  and  very  enthu.siastic  in  their  teaching.  Forty  years  ago  the  change 
was  taking  place  from  the  clinical  type  of  practice  to  the  academic,  with  stress 
being  placed  on  laboratory  methods. 

Beaumont  some  years  before  had  made  extensive  studies  on  the  stomach  and 
presented  many  brilliant  observations  on  gastric  secretion  and  digestion.  Pav- 
lov followed  with  his  unique  research  and  changed  many  of  the  accepted  ideas 
and  laid  the  foundation  for  much  of  our  present  knowledge  of  the  physiology  of 
digestion. 

Ku.^smaul  had  brought  the  stomach  tul)e  into  popular  u.^^e  and  Leulie  and 
Riegel,  with  special  test  meals  for  secretion  and  motility,  discovered  many  sig- 
nificant facts  which  threw  much  light  on  the  interpretation  of  stomach  disorders. 
It  was  through  their  research  work  that  hyperchlorhydria  and  achylia  were  found 
to  be  the  basis  for  some  .symptoms.  The  relief  of  pain  with  alkaline  drugs  wa.s 
projx^rly  explained. 

With  all  the  clinical  ability  of  these  outstanding  men  there  was  still  a  great  deal 
of  guess  work  in  diagnosis.  l"lcer  was  usually  not  recognized  until  complications 
.such  as  hemorrhage,  obstruction  or  perforation  occurred.  Carcinoma  often  was 
not  recognized  until  a  mass  could  be  felt  or  obstructive  symptoms  appeared. 
\'arious  types  of  catarrh  of  the  stomach  were  described  and  elaborate  treatment 
offered. 

RfX'ntgen  made  his  discovery  in  1895  and  soon  thereafter  Cannon  used  the 
X-ray  to  demonstrate  that  by  means  of  an  opacjue  meal,  the  digestive  tract  could 
l>e  visualized.  He  was  thvis  able  to  demonstrate  many  unicjue  observations  on 
motility  and  added  greatly  to  our  knowledge  of  the  physiologj'  of  digestion.  It 
was,  however,  name  time  before  proper  equipment  was  developed  so  that  fluoros- 
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copy  was  made  possible.  Ilolzknecht  was  one  of  the  first  to  recognize  an  ulcer 
on  the  fluoroscopic  screen.    Haudek  later  described  his  characteristic  ulcer  niche. 

A  number  of  American  workers,  especially  Pfahler,  Cole,  Stewart,  Ca.se  and 
Carman,  made  important  contributions  to  the  use  of  the  X-ray  in  gastroenterol- 
ogy. Graham  and  Cole  found  a  method  foi'  \-isualizing  the  gall-bladdei'  and  this 
was  of  decided  help  in  the  differential  diagnosis  of  right  upper  (piadrant  disease. 
.\11  of  these  contributions  added  much  to  ovu-  knowledge  of  physiology  and  diag- 
nosis and  also  were  of  great  aid  in  accurately  following  the  progress  of  disease. 

During  this  time  abdominal  surgery  made  great  strides  and  this  led  to  still 
further  progress  in  our  understanding  of  pathologic  changes  and  clarified  many 
diagnostic  problems.  Tlie  surgeons  taught  us  \  (>ry  much  about  the  naliiiv  of 
many  diseases  and  offered  definite  relief  for  ailments  wliich  formerly  were  treated 
for  a  long  time  without  benefit. 

When  I  began  practice  forty  years  ago,  I  firmly  resolved  that  each  patient 
should  have  the  benefit  of  every  laboratory  aid.  As  soon  as  a  new  method  was 
presented  it  was  given  a  thorough  trial  and  adopted  if  it  had  merit  .  A  complete 
X-ray  outfit  was  installed  and  also  a  basal  metabolism  machine  as  well  as  a 
cardiograph.  Thus,  whether  the  patient  was  poor  or  rich  he  was  not  given  an 
opinion  until  all  diagnostic  procedures  had  been  used.  It  is  needless  to  say  that 
such  a  complete  systematic  study  of  each  case  saved  us  from  making  many  mis- 
takes and  was  of  decided  benefit  in  planning  the  treatment.  ]\Iany  compliments 
we  received  were  not  due  to  being  brilliant  but  rather  came  from  thorough,  care- 
ful study. 

The  gastroscope,  largely  due  to  Schindler's  splendid  efforts,  has  been  a  real  aid 
in  diagnosis  and  observing  the  progress  of  disease.  We  have  found  its  main  use 
as  confirmatory  to  X-ray  information.  There  are  times  however  when  it  estab- 
lishes a  diagnosis  when  all  other  examinations  have  failed. 

Investigators  in  the  field  of  allergy  and  the  vitamins  have  demonstrated  a 
relationship  to  gastro-intestinal  disease  and  these  must  always  be  considered  in 
making  a  diagnosis  and  planning  treatment.  We  must  not  be  carried  away  by 
the  enthusiastic  reports  in  these  special  fields  and  should  remember  that  proteins, 
carbohydrates,  fats  and  minerals  are  still  the  most  important  constituents  in  our 
dail}'  diet. 

Lastly  we  must  not  forget,  in  accepting  all  the  new-  ideas  that  laboratory  re- 
search has  brought  to  us,  what  the  older  clinicians  haNc  tau<iht  us.  They  had  to 
use  all  their  senses  in  making  a  diagnosis  and  then  much  wisdom  in  planning  the 
treatment.  They  took  the  time  to  get  well  accjuainted  with  the  patient  and  his 
family.  They  studied  his  emotional  reactions  and  his  anxieties.  The  gastro- 
intestinal tract  is  intimately  related  to  the  nervous  system  and  many  of  its 
diseases  are  influenced  if  not  primarily  caused  by  disorders  of  the  brain  and  ner- 
vous system.  When  we  have  not  succeeded  in  demonstrating  an  organic  reason 
for  the  symptoms  let  us  not  forget  that  they  may  be  on  a  psychosomatic  basis. 

The  modern  gastroenterologist  in  addition  to  a  fine  clinical  background  will 
have  to  be  versed  in  pathology,  biochemistry,  radiology  and  neuropsychiatry. 
Psychosomatic  medicine  is  rapidly  taking  a  prominent  place  in  modern  medicine 
and,  in  the  hands  of  scientificalh'  trained  clinical  men,  will  be  of  great  aid  to 
suffering  humanitj'. 
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SIDNEY  A.  PORTIS,  M.D.> 
[Chicago,  Illinois] 

Liver  dysfunction  occupies  a  prominent  place  in  clinical  medicine.  The  liver 
is  one  of  the  most  important  organs  of  the  body.  Only  in  recent  years  has  its 
importance  l^een  recognized,  and  many  .students  still  enter  their  hospital  training 
with  little  conception  of  its  manifold  functions.  Teachers  in  medicine  have  for 
the  most  part  failed  to  impress  students  with  the  aspect  of  early  liver  disease, 
giving  them  no  .systematic  approach  to  the  problem  but  impressing  them  with 
the  myriads  of  tests  which,  for  the  most  part,  tell  little  of  the  early  changes. 
The  average  student  is  taught  cirrhosis  from  the  .standpoint  of  its  complete  pic- 
ture, .*;eeing  it  usually  in  its  irreversible  .stage.  Little  emphasis  is  put  on  the 
prodromal  manifestations,  and  due  stress  is  not  given  to  the  incipient  stage. 

Long  before  the  outstanding  symptoms  of  cirrhosis  are  present,  many  criteria 
for  diagnosis  present  them.«elves.  The  patient  may  early  complain  of  fatigue, 
dista.<te  for  certain  foods,  headaches,  vertigo,  anorexia,  nausea,  flatulence, 
biliou.>iness  and  constipation.  There  may  be  a  gradual  lo.<s  of  weight  and  sudden 
attacks  of  weakness,  particularly  on  even  the  lea.<t  exertion.  There  are  a  sallow 
complexion,  furred  tongue  and  transitor>-  dr>-ness  of  the  mouth.  The  muscle 
tone  of  the  body  is  the  first  to  suffer.  Tasks  which  ordinarily  are  merely  routine 
become  slightly  laborious.  The  patient  notices  his  inability  to  focus  his  atten- 
tion on  the  higher  intellectual  work.  He  becomes  restless  and  e\en  possibly 
depres.sed.  His  sleep  is  disturbed  by  turbulent  dreams.  He  awakens  from  an 
apparently  sound  sleep  with  little  or  no  energ>-.  The  skin  becomes  drier,  and 
even  various  forms  of  dermatitis  may  become  evident.  So  early  is  this  picture 
that  it  frequently  escapes  the  attention  of  the  most  astute  clinician.  The  great 
reserve  of  the  liver — the  large  factor  of  safety — makes  the  clinical  picture  all  the 
more  complicated. 

Careful  interrogation  of  the  patient  frequently  reveals  some  etiologic  factor. 
Alcohol  may  play  an  important  role — not  that  one  can  prove  that  alcohol  per  se 
is  the  important  factor,  but  the  dietar>'  balance  is  .so  definitely  disturbed  that 
dietary  deficiencies  develop  sooner  or  later.  It  is  now  well  known  that  any 
chronically  deficient  diet  may  lead  eventually  to  liver  di.sea.se.  The  American 
diet  is  reported  deficient  in  the  vitamin  B  complex.  One  might  assume  that  the 
recent  enthusiasm  for  concentrated  vitamin  preparations  might  have  counter- 
acted this.  However,  two  factors  have  nullified  to  a  large  extent  the  pos.sible 
beneficial  effects  of  the  increased  vitamin  intake:  F'\r>{,  concentrated  vitamin 
preparations  are  relatively  expensive,  and  those  who  can  afford  to  take  them  get 
an  adequate  amount  in  the  diet  anyway.  Second,  a  large  proportion  of  commer- 
cial preparations  do  not  contain  the  whole  vitamin  B  complex,  are  rich  in  thiamin 
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152 


INCIPIENT  LIVER  DISEASE 


153 


and  nirotinif  acid  l)ut  poor  in  other  factors.  There  is  some  evidence  to  show  this 
disproportion  can  do  harm  as  well  as  good.  Then,  the  desire  for  a  "sylph-like" 
figure  has  undoubtedly  induced  lowering  of  the  carbohydrate  intake.  Man  has 
enough  carl)ohydrate  in  sugars  in  reserve  to  last  only  about  one-half  day.  The 
hyperlipemia  brought  about  by  deficient  carbohydrate  intake  leads  to  deposition 
of  fat  in  the  liver,  producing  fatty  cirrhosis.  Therefore,  not  (Mily  is  the  glycogen 
reserve  of  the  liver  depleted,  but  the  fatty  replacement  ini])airs  normal  liver 
function.  Since  an  important  function  of  the  liver  is  detoxicatiiig,  toxic  sub- 
stances passing  into  it  from  the  digestive  tract  may  damage  it  further,  owing  to 
lowered  local  tissue  resistance.  The.se  substances  may  even  pass  into  the  general 
circulation,  in  turn  setting  up  tissue  changes  which  intei'feic  \\  itli  uoi  mal  metabo- 
lism and  may  even  lead  to  retrogressive  changes.  The  eff(M'ts  of  \  ari(jus  diets  on 
liver  damage  have  been  recently  investigated  by  Earle  (1)  and  others,  who  found 
that  feeding  rats  a  diet  containing  ten  per  cent  cystine  leads  lapidly  to  portal 
necrosis  and  hemorrhage  and  that  prolonging  such  feeding  pioduces  cirrhosis  of 
the  liver.  The  type  of  diet  definitely  modified  the  mcjitalitx-  rate  and  the 
character  of  the  lesion.  Diets  high  in  fat  increased  the  severity  of  hepatic  dam- 
age, while  diets  high  in  carbohydrate  and  protein  and  low  in  fat  increased  the 
number  of  mitotic  figures,  indicating  regeneration.  Gyorgy  (2)  concluded  that 
hepatic  injury  and  fatty  infiltration  are  definitely  determined  by  dietary  factors. 
He  found  that  the  addition  of  thiamin  and  riboflavin  to  the  diet  reduces  the  inci- 
dence of  hepatic  damage  and  that  a  diet  low  in  ca.sein  and  moderate  to  high  in  fat 
regularly  induces  hepatic  injury  after  100  to  150  days.  The  use  of  choline  seemed 
to  reduce  the  incidence  of  hepatic  damage,  and  the  addition  of  yeast  was  even 
more  effective  in  preventing  liver  injury. 

Besides  faulty  and  injudicious  diet,  various  other  factors  play  a  role.  The 
frequent  co-existence  of  gall-bladder  and  liver  disease  is  well  known.  A  chroni- 
cally inflamed  gall-bladder,  particularly  when  associated  with  stones,  leads  to 
hepatitis.  More  evident  is  this  if  there  are  frequent  episodes  of  acute  suppura- 
tive cholecystitis.  Even  a  quiescent  gall-bladder  filled  with  stones  may  lead  to 
low  grade  or  even  marked  changes  in  hepatic  parenchyma.  If  there  were  no 
other  justification  for  removing  a  gall-bladder  with  stones,  this  one  complication 
would  be  sufficient. 

Furthermore,  our  present  industrial  situation,  with  the  inhalation  of  many 
chemical  poisons,  may  lead  to  liver  damage.  Such  diseases  as  syphilis  and 
malaria  are  frequently  etiologic  factors.  The  tropical  diseases  to  which  our 
armed  forces  have  recently  been  exposed  will  present  a  group  of  patients  for 
future  observation.  These  diseases  will  probably  take  their  toll  in  the  liver  and 
lead  to  damage  which  may  be  only  partially  repaired.  Even  though  the  soldiers 
are  young  and  have  a  great  reserve  at  the  outset,  therigorsof  war,  the  insult  to 
their  nervous  systems  and  the  inability  to  balance  properly  their  diets  for  long 
periods  might  ultimately  lead  to  persistent  damage.  Physicians  will  all  have 
to  be  on  guard  for  new  types  of  liver  disease  never  before  recognized  in  such 
large  numbers. 

Unfortunately  no  one  liver  function  test  may  satisfy  all  our  needs.  Certainl>' 
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the  many  so-called  dye  tests  will  not  generally  reveal  liver  damage  in  its  early 
stage,  even  though  one  uses  the  more  recent  modifications  with  high  concentra- 
tions. Those  tests  which  demonstrate  physiologic  alterations  and  deviation 
from  normal  function  will  furnish  the  best  leads.  The  principal  difficulty  with 
all  these  tests  is  that  they  should  be  done  by  well  trained  technicians  and  under 
well  controlled  conditions.  The  interpretation  of  their  clinical  significance  no- 
where nearly  parallels  in  difficulty  their  technic.  Of  all  the  tests,  those  which 
seem  to  me  at  present  to  give  the  most  help  are  the  following  (the  reader  is 
referred  to  any  standard  text  for  the  methods  and  technics  used) : 

1.  The  intravenous  double  glucose  tolerance  test  is  one  of  the  most  useful. 
In  this  test,  the  normal  liver  should  produce  a  return  of  the  patient's  blood  sugar 
level  to  normal  at  the  end  of  one  hour.  Deviation  from  the  normal  range  is 
indicative  of  liver  damage.  If  damage  is  revealed  after  injection  of  0.33  Gm. 
of  gluco.se  per  kilogram  of  body  weight,  then  the  administration  of 
0.()7  Clm.  per  kilogram  should  show  a  return  to  the  normal  level  after  one  hour, 
if  the  liver  is  not  too  seriously  damaged.  In  the  latter  case,  one  may  have  to 
u.se  even  1  Gm.  under  the  same  conditions.  Improvement  in  this  function  is 
significant  fii  repair  of  the  damaged  liver  after  appropriate  therapy. 

2.  The  intravenous  hippuric  acid  test  offers  an  early  index  to  dysfunction. 
It  is  important  to  recognize  not  only  a  deficient  amount  of  excretion  of  benzoic 
acid  in  the  urine,  but  also  a  higher  than  normal  reading.  The  latter  is  significant 
of  early  liver  di.sease  and  shows  irritative  phenomena,  while  lessened  excretion 
reveals  actual  and  definite  damage.  This  test  must  be  put  in  the  hands  of 
trained  laboratory  technicians. 

3.  The  cholesterol-cholesterol  ester  ratio,  if  one  u.ses  the  values  of  65  to  70 
per  cent  of  the  total  cholesterol  as  the  ester  component,  is  of  distinct  value. 
Readings  below  65  per  cent  show  liver  damage.  The  lower  the  percentage  of 
esters,  the  more  evident  is  liver  damage.  This  test  Ls  valuable  when  properly 
done.  Parenthetically  it  might  l)e  added  that  it  is  a  useful  one  in  evaluating 
surgical  risk  as  far  as  liver  reserve  is  concerned. 

4.  Tests  for  bilirubin  metabolism  are  of  great  aid.  The  average  clinician 
uses  the  icterus  index  more  often.  \'arious  methods  are  used  in  different  labora- 
tories, and  the  normal  range  must  be  correctly  interpreted,  depending  on  the 
scale  used.  Higher  than  normal  values  may  indicate  liver  damage  without 
clinical  evidence  of  jaundice,  providing  no  extraneous  factors  interfere  with  the 
color  of  the  serum.  Quantitative  estimation  of  semm  bilimbin  is  u.sed  by  some. 
The  \'an  den  Bergh  or  the  Snapper  method  is  most  commonly  used.  Here  again 
deviations  from  normal  are  indicative  of  hepatic  damage.  The  routine  qualita- 
tive Van  den  Hergh  test  is  useful  in  differentiating  the  various  forms  of  jaundice. 
Many  other  te.sts  have  been  devi.sed  for  serum  bilirubin  determination,  and 
their  usefulness  depends  on  familiarity  of  the  cHnician  with  frequency  of  its  u.se. 

5.  Under  protein  metabolism  tests  may  be  mentioned  determinations  of 
albumin-globulin  ratio,  the  total  serum  protein  and  the  colloidal  gold  reactions 
a-s  well  as  cephalin-cholesterol  flocculation  tests.  The  last  named  is  a  ver>' 
.sensitive  test,  and  after  some  training  one  can  become  efficient  in  its  interpreta- 


INCIPIENT  LIVER  DISEASE 


155 


tion.    It  tk'monstratos  livor  disease  long  before  gross  clinical  evidence  is  present. 

,    In  our  hospital  laboratory  it  is  routinely  used  by  those  studying  liver  disease. 

I   The  colloidal  gold  reaction  is  difficult  to  standardize,  and  false  reactions  may 

'    present  themselves  unless  definite  standards  are  set  up. 

The  plasma  jjrotein  relations,  e.g.,  the  albumin-globulin  ratio,  have  been 
particularly  emphasized.    Their  importance  cannot  be  over-estimated.  Par- 
ticularly are  they  significant  of  changes  in  the  colloid-osmotic  balance  of  the 
blood  and  tissue.    Transitory  edema  may  be  explained  on  this  basis. 

All  these  tests  may  reA-eal  liver  damage,  or  one  may  be  more  indicative  than 
others,  depending  on  the  degree  of  damage.  The  critical  evaluation  of  their 
importance  is  directly  proportional  to  the  experience  of  the  clinician  in  liver 
disease. 

Other  mechanisms  may  be  involved,  and  laboratory  data  may  have  to  be 
accumulated  to  explain  various  phenomena.  The  physician  should  familiarize 
himself  with  a  few  sound  tests,  and  not  be  sidetracked  by  many  test  tube  re- 
actions which  have  no  definite  clinical  significance. 

Therefore,  by  studying  the  patient  from  the  clinical  and  laboratory  stand- 
point, one  can  arrive  at  an  early  diagnosis  of  liver  disease,  recognize  it  in  its 
incipient  stage,  institute  proper  treatment,  eradicate  evident  etiologic  factors 
and  finally  substitute  a  life  of  well-being  for  one  of  possible  invalidism. 
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CANCER  OF  THE  CERVIX  AS  SEEN  IX  A  HOSPITAL  FOR 
FAR  ADVAXCED  CASES 


HARRY  C.  SALTZSTEIX,  M.D.  and  JOHN  RAO,  M.D.» 
[Detroit,  Michigan] 

This  is  an  analytical  review  of  the  clinical  manifestations,  course  and  other 
pertinent  data  in  139  cases  of  cancer  of  the  cervix  which  were  admitted  to 
Mercy  Hall  Tumor  Clinic  and  Hospital,  Detroit,  from  1931  to  1943.  All  of 
these  patients  were  in  a  far  advanced  stage.  All  but  25  died  in  the  institution. 
By  way  of  comparison,  similar  data  from  other  studies  of  far  advanced  cervix 
cancer,  chiefly  Auster  and  Sala's  (1)  careful  autopsy  controlled  series,  and 
Hehney's  (2)  autopsy  report,  are  added. 

Table  1  shows  that  1 18  out  of  139  cases  (92  per  cent)  had  had  x-ruy  and  radium 
treatment.  Ten  or  7  per  cent  had  had  no  treatment.  All  of  these  were  in 
the  far  advanced  stage. 

By  way  of  contrast.  Table  2  shows  the  treatment  202  cases  received  in  Detroit 
in  1928  and  1930.* 

Though  obtained  from  different  sources,  the  data  arc  comparable. 

The  changes  in  treatment  which  a  decade  has  produced  arc:  1)  Practical 
elimination  of  hysterectomy  as  a  treatment  for  carcinoma  of  the  cervix.  In 
1928-30,  11  per  cent  had  pan-hysterectomy  alone.  Another  8  per  cent  had 
pan-hj'sterectomy  plus  irradiation.  In  this  series  only  one  case  had  hysterec- 
tomy. 2)  More  universal  use  of  x-ray  therapy.  The  earlier  series  showed  that 
50  per  cent  had  had  irradiation  treatment  (0  per  cent  x-ray  alone,  54  per  cent 
radium  alone,  40  per  cent  both  combined).  In  this  present  series  92  per  cent 
had  irradiation,  and  all  but  8  per  cent  of  these  had  both  radium  and  x-ray 
therapy  combined.  There  is  now  \  ery  little  treatment  with  either  x-ray  alone 
or  radium  alone. 

AGE  GROUPING 

As  shown  in  Table  3,  43  \wv  cent  were  over  50  years  of  age.  Comi)aring  a 
few  other  series;  Auster  and  Sala  (1)  give  47  per  cent  over  50,  Behney  (2)40 
per  cent  over  50,  O.  E.  Todd  (4)  44  per  cent  post-menopausal.  This  reiterates 
the  well  known  fact  that  roughly  50  per  cent  occur  before  the  age  of  the  meno- 
pause is  reached. 

'  From  Mercy  Hall  Tumor  Clinic  and  Hospital,  Detroit,  Midi. 
Mrs.  Margaret  Wheeler,  B.S.,  R.N.,  assisted  in  this  work. 

*  Reprinted  from  Saltzstein,  H.  C.  and  Topcik,  A.  A.,  Am.  J.  Cancer  17:951 , 1933.  Those 
cases  were  collected  through  the  Department  of  Health  Cancer  Division.  All  had  died. 
The  data  on  treatment  was  obtained  at  that  time  from  the  phy.sicians  and  institutions  that 
had  cared  for  these  patients. 
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TABLE  1 

T reatmcnl  received  by  139  patients  admitted  to  Mercy  Hall  in  far  advanced  stage 


X-ray  alone  

Radium  alone  

X-ra}-  and  Radium  .  . 

Surgery  (hysterectomy) 
No  treatment  

Total  number  of  cases . 


2 
8 
118 


TABLE  2 

Methods  of  treatment  1928-30.    Detroit  Board  of  Health,  Cancer  Division* 


1928 

1930 

TOTAL 

PER  CENT 

MERCY 
HALL — 43 
TABLE  1— 
PER  CENT 

X-ray  alone  

Radium  alone  

Both  

9 

47 
30 

86 

0 
32 
28 

60 

146 

56 

92 

Irradiation  total  

Radiation  plus  cauterj^  

"          '■    amp.  cervix  

"          "  laparotomy  

"          "    subtot.  hyst  

"  panhyster  

13 
0 
2 
2 

12  29 

16 
4 
0 
0 

8  28 

57 

22 

Panhysterectomy  alone  

13 

17 

30 

11 

1 

Cautery  alone  

Amp.  cervix  alone  

Surg,  diathermy  

4 
4 
2 

2 
1 

13 

5 

No  treatment   10 

148 

6 
114 

16 
262 

6 
100 

7 
100 

Age  under  50. 
Age  over  50. . 


AUSTER 
per  cent 

47  (50-70) 


BEHNEY 
per  cent 

46 


per  cent 

44 
(Post 
menopause) 
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INITIAL  SYMPTOMS 

As  shown  in  Table  4,  83  per  cent  started  with  hcnionhaKc,  vhhvv  alone, 
or  with  leucorrhea.  Leiicorrhea  alone  was  the  first  symptom  in  10  per  cent. 
Pain  and  discomfort  were  the  initial  symptoms  in  2.7  ]5er  cent.  These  are  the 
visual  figin-es  of  similar  series;  except  that  frequently  pain  alone  represents  8-10 
per  cent  of  initial  .'symptoms. 

TABLE  4 


Presenting  symptoms  at  onset 


UERCV 
CASES 

HALL 
PER  CENT 

SALTZSTEIN- 
TOPCIK,  1928 

1930 

AUSTE8 

per  cent 

per  cent 

per  cent 

Hemorrhage 

84 

83 

77 

78 

88 

Hemorrhage  with  pain 

21 

Leucorrhea  with  hemorrhage 

2 

Spotting 

9 

Leucorrhea 

14 

8 

9.3 

11.6 

8 

Leucorrhea  with  pain 

4 

7 

9.3 

8 

7 

Pain  lower  abdomen 

1 

Pain  bearing  down 

1 

Discomfort  plus  abdominal  enlargement 

2 

TABLE  5 
Biopsy 


Squamous  Cell 

Adcno  Ca  

Epidermoid . . . 
Anaplastic. . . . 
Unknown  


DELAY  I.\  SEEKING  ADVICE 

As  shown  in  Table  (5,  the  number  of  ca.ses  (fifty-one)  upon  which  these  data  were 
obtainable  was  not  large  since  manj'  were  in  a  very  far  advanced  stage  on 
admission.  Nevertheless  10  per  cent  still  seek  their  first  medical  consultation 
after  they  have  had  symptoms  more  than  one  year. 

O.  E.  Todd  (4)  had  some  interesting  observations  on  this  matter  of  delay  in 
seeking  advice  and  treatment,  in  a  comparison  of  two  .series  in  1933  and  1941. 
Whereas  in  1933  he  found  a  delay  of  six  months  between  first  sym|)toms  and 
first  examination  and  another  six  months  before  treatment  was  begun,  eight 
years  later  there  was  the  same  delay  of  six  months  between  first  symptoms  and 
first  examination,  but  the  physicians'  delay  between  first  examination  and 
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treatment  was  now  only  one  month.  We  could  not  get  these  last  data,  delay 
between  first  examination  and  treatment,  accurately  enough  from  our  charts 
for  tabulation. 


TABLE  6 

Time  after  onset  physician  consulted.    Data  available  in  51  cases 


CASES 

PER  CENT 

SALTZSTEIN- 
TOPCIK,  1928- 

AUSTER 

per  cent 

15 

53 

34 

21%  3  mos. 

2  months  

4 

3  "   

8 

4  "   

4 

16 

26 

21%  3-6  mos. 

6  "   

4 

7  "   

3 

27 

8  "   

3 

10  "   

2 

11  "   

1 

After  12  months  

1 

10 

13 

25%  appeared 

"     15  "   

1 

after  1  year 

"    18  "   

2 

"    24  "   

1 

TABLE  7 

Reasons  given  for  terminal  hospitalization.    Data  available  in  93  cases 


CASES 

PER  CENT 

For  pain  

51 

56 
36 

34 

For  weakness  

26 

28 

5 

5 

Urinary  increase  or  dysuria  

5 

5 

With  pain  and  bleeding  

19 

With  lower  abdominal  pain  

11 

With  backache  

18 

\'aginal  pain  

1 

65 

Pain  in  leg  

7 

Backache  and  leg  pain  

4 

With  rectal  pain  

1 

REASONS  FOR  TERMINAL  CARE 

Table  7  lists  reasons  for  terminal  hospitalization.  Thirty-six  per  cent  sought 
admission  because  of  bleeding;  5  per  cent  for  leucorrhea;  65  per  cent  for  pain; 
28  per  cent  for  weakness. 

Thus,  cervix  cancer,  in  its  far  advanced  stage,  is  a  disease  of  pain,  discomfort, 
weakness  and  hemorrhage.  In  the  early  stages,  it  is  chiefly  one  of  hemorrhage 
(60  per  cent)  and  leucorrhea  (10  per  cent)  (see  Table  4). 
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LENGTH  OF  TERMINAL  HOSPITALIZATION 

This  varies  with  the  economic  status  of  the  patient,  and  the  presenting 
symptoms.  Women  from  poorer  famihes,  single  women,  or  those  from  homes 
in  which  there  were  no  immediate  relatives  capable  of  caring  for  the  patient, 
sought  terminal  hospitalization  sooner,  especially  for  severe  pain  or  fistulae. 

Table  8  shows:  52  (48  per  cent)  required  hospitalization  one  month  or  less 
before  death.  These  were  chiefly  cases  of  impending  uremia.  Forty-one  or 
40  per  cent  required  2  to  4  months.  Fo\u-teen  or  12  per  cent  required  from 
4  to  13  months. 


TABLE  8 

Dala  were  available  in  107  cases.    Length  of  terminal  hospital  slay 


CASES 

PER  CENT 

ADSTER 

2  weeks  or  less  

25 

48 

33%  less  than  1  mo. 

2-3  weeks  

27 

2  months  

17 

40 

3  "   

13 

4  "   

11 

5  "   

4 

12 

23  of  124  (20%)  l-2  years 

6  "   

2 

7  "   

3 

8  "   

2 

9  "   

2 

13  "   

1 

TERMINAL  SYMPTOMS — PROGNOSIS 

In  Table  9  an  attempt  has  been  made  to  determine  how  long  patients  with 
particular  symptoms  are  apt  to  require  care  or  hospitalization.  This  is  an 
important  question  often  asked  by  the  family,  and  it  is  hoped  that  others  who 
have  access  to  many  of  these  cases,  will  continue  such  inquiries.  To  our  know- 
ledge not  much  has  been  written  about  this  particular  phase  of  far  advanced 
malignancy. 

It  is  apparent  that  two-thirds  of  the  cases  with  back  pain  must  be  cared  for 
for  more  than  six  months  before  the  Good  Lord  ends  all.  Leg  pain,  groin, 
vaginal,  anal  pain,  similarly  are  indications  that  the  patient  will  probably 
linger  for  more  than  six  months. 

Pain  in  the  back  is  the  outstanding  symptom  of  far  advanced  cervix  cancer. 
It  is  usually  in  the  low  lumbar  and  sacral  region,  often  unilateral,  frequently 
radiates  down  the  back  of  one  thigh  (rarely  both),  occasionally  down  the  pos- 
terior calf  to  the  heel,  often  radiates  around  to  the  inguinal  region,  groin  or 
jjerineum.    In  none  of  these  cases  was  it  described  as  going  above  the  umbilicus. 

It  begins  as  an  ordinary  low-  back  ache,  relieved  by  rest  in  bed,  warmth  and 
general  body  care  or  a  bit  of  codeine  and  aspirin    Within  1  to  2  months  it 
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becomes  severe,  continuous,  varying  in  intensity,  often  vice-like,  und  intractable. 
It  usually  makes  the  patient  bedfast  for  3,  4  to  G  months  before  exitus,  and, 
except  for  the  pain  caused  by  spinal  metastases  from  breast  cancer,  is  perhaps 
the  most  severe  form  of  suffering  commonly  encountered  in  terminal  malig- 
nancy. 

Although  it  has  been  ascribed  to  pressure  on  the  lumbar  and  .sacral  nerves, 
involvement  of  the  sympathetics  in  the  pelvis,  and  irritation  of  the  nerve  ends 
exposed  in  the  open  ulcerated  areas,  Schmitz  (5)  and  many  other  urologists 
describe  it  as  the  syndrome  of  chronic  ureteral  obstruction.  The  ureteral 
complications  of  carcinoma  of  the  cervix  have  excited  considerable  interest 
during  the  past  few  years.  At  the  time  of  death  50  to  75  per  cent  have  ureteral 
strictures,  vath  ensuing  hydro-  and  pyo-nephritis.  There  may  be  involvement 
when  the  patient  is  first  seen,  hence  most  of  these  women  should  have  intrave- 
nous urography  before  treatment,  at  least  if  the  disease  is  advanced. 

TABLE  9 


Prognosiic  vahie  of  s'/mptoms.    Duration  of  life  from  onset  of  pain  to  exitus 


CASES 

1  MO.  OR 

LESS 

1-6  MOS. 

7-12  MOS. 

1-2  YES. 

2-3-1-  VBS. 

Pain  in  back  

17 

3 

1 

5 

6 

2 

Pain  in  leg  

4 

1 

1 

1 

1 

Pain  in  abdomen,  right  or  left  lower 

quadrant,  groin  

8 

2 

1 

3 

1 

1 

Pain  in  vagina,  rectum  

2 

1 

1 

31 

6 

4 

9 

8 

4 

10  cases 

21  cases 

There  has  been  some  controversy  in  the  literature  regarding  whether  the 
stricture  is  caused  by  post-radiation  fibrosis  (and  if  so,  how  frequent  is  this  the 
case)  or  whether  cancer  is  in\'ariably  present  in  the  pelvis  when  stricture  is 
noted.  If  the  latter  is  true  no  hope  for  cure  can  be  promised  once  this  com- 
pUcation  is  established. 

If  the  stricture  is  due  merely  to  edema  following  radiation,  it  should  be 
amenable  to  dilatation  in  many  cases. 

Jaffe  (7)  desciibed  two  cases  in  which  ureteral  dilatation  relieved  backache, 
and  the  patients  were  well  five  .years  later.  Valk  (11)  relieved  15  per  cent  by 
means  of  ureteral  dilatation. 

Ureteral  dilatation  does  relieve  this  pain.  We  have  seen  .severe  backache 
disappear  as  soon  as  20  cc.  was  drained  from  a  distended  pelvis.  However, 
there  is  universal  apprehension  about  leaving  catheters  in  situ  more  than  48 
hours,  and  although  pain  may  be  relieved  for  2  to  3  days  to  2  weeks  or  more,  it 
usually  comes  back. 

The  more  recent  opinion  is  that  cancer  has  practically  always  extended  to  the 
broad  ligament,  either  as  a  dense  hard  mass  in  the  pelvis  or  invading  the  peri- 
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ureteral  tissues,  by  the  time  a  stricture  of  the  ureter  is  present.  This  is  the 
reason  that  ureteral  dilatation  is  effective  in  only  a  small  number  of  cases. 

Cutaneous  ureterostomies  have  been  done  more  frequently  during  the  past 
5  to  10  years.  Valk  (11)  does  bilateral  cutaneous  ureterostomies  as  soon  as 
hydroureter  is  noted  on  both  sides.  On  the  other  hand  Auster  and  Sala  (1)  do 
not  think  any  palliative  surgery-  is  indicated,  as  it  ''adds  a  further  problem  and 
does  not  add  to  the  patient's  comfort  or  length  of  life." 

If  the  operation  is  done  to  postpone  threatened  uremia,  that  is  of  doubtful 
benefit.  If  it  is  to  reUeve  intractable  backache,  which  according  to  Table  9  may 
last  more  than  six  months,  the  urinarj-  drainage  onto  the  skin  may  make  for  a 
more  comfortable  patient.  As  yet,  we  have  not  had  much  personal  experience 
^\-ith  this  operation. 

TABLE  10 

Fistulae 


Recto-vaginal  

Vesico-vaginal  

Recto-vesico-vaginal 


1  SEAMAN 

I 


25  12 
6  8 

2      33  20  in  149    37    in  124 

—  —      cases    =       cases  = 

13.4%  30% 


Treatment  received 


1 

* 

32 

Untreated  

0 

7 

*  Thought  to  be  more  frequent  after  high  intravaginal  radium  dosage. 


FISTULAS 

In  our  series  by  far  the  most  common  are  recto-vaginal.  These  follow  either 
a  disintegration  of  the  posterior  vaginal  wall  which  has  become  invaded  by 
cancer,  or  a  dense  stony  mass  in  the  cul  de  sac  which  by  pressure  against  the 
anterior  rectal  wall  has  softened  and  ulcerated  into  the  rectum. 

The  abdominal  anus  of  a  colostomy  is  much  easier  to  take  care  of  and  more 
comfortable  than  an  incontinent  recto-vaginal  fistula. 

Further  experience  with  suction  such  as  is  u.sed  for  decompression  of  the  upper 
alimentary  canal  (12),  applied  to  the  vagina  through  a  gauze  wick  has  been 
satisfactory.  The  gauze  becomes  encmsted  with  urinary  salts  and  should  be 
renewed  every  six  to  eight  hovws;  otherwise  there  is  the  usual  offensive  odor  of 
decomposing  urine.  Xo  irritation  of  the  vagina  has  followed  even  after  ap- 
plication of  this  suction  for  several  weeks,  and  the  bed  sheets  have  remained  dry. 
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CAUSE  OF  DEATH 

Table  1 1  is  from  clinical  observation  only,  and  hence  is  presented  as  a  basis 
for  discussion  rather  than  scientific  accuracy. 

We  list  hemorrhage  as  the  cause  of  death  in  16  per  cent  (15  cases)  of  our  cases. 

In  three  the  hemorrhage  was  a  sudden  profuse  flooding  probably  from  rupture 
of  the  lower  segment  of  the  uterine  artery.  In  five  cases  there  was  repeated 
hemorrhage  over  a  period  of  two  to  three  weeks.  Seven  cases  had  no  data 
regarding  duration  of  bleeding. 

TABLE  11 


Clinical  cause  of  exiius 


CASES 

PER  CENT 

Treated  Cases: 

138 

 39 

28 

 23 

16 

 10 

7 

Cachexia  

 3 

2 

 1 

7 

Pneumonia,  bronchial  

 3 

2 

 1 

7 

Cardiac  failure  

 1 

7 

Pulmonary  tuberculosis  

 1 

7 

 2 

1.4 

Hyperplexia  

 1 

7 

 44 

32 

Untreated  Cases: 

10 

 3 

Unknown  

 4 

Cerebral  hemorrhage  

 1 

AnPTTiin 

1 

No  information  on  three  

In  Behney's  series  hemorrhage  caused  10  per  cent  of  deaths.  In  Auster  and 
Sala's  cases,  hemorrhage  was  the  primary  cause  of  death  in  13  per  cent  (clinical 
diagnosis)  and  8  per  cent  autopsy  diagnosis,  while  as  an  associated  cause  of  death 
it  was  an  additional  9.6  per  cent  and  7.3  per  cent  respectively. 

In  a  certain  number  of  cases,  a  pelvic  abscess  ruptures  into  the  abdominal 
cavity.  Behney  mentions  this  as  having  occurred  in  two  cases,  one  of  them 
due  to  reactivation  of  pelvic  inflammation  by  radium.  In  Auster  and  Sala's 
cases,  although  it  was  not  recognized  clinically  at  all,  pathologically  it  was  the 
primary  cause  of  death  in  15  per  cent.  It  is  therefore  silent,  unsuspected,  and 
more  frequent  than  one  might  think. 

Cardiac  failure  and  pneumonia  are  often  terminal  manifestations.  The 
pneumonia  may  be  a  terminal  manifestation  of  sepsis. 
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However,  in  any  series  of  deaths  from  cancer,  a  few  must  die  from  causes 
other  than  cancer — cardiac  faihire,  cerebral  accidents,  etc.  In  our  series, 
one  died  of  pulmonary  tuberculosis,  one  of  heart  failure  not  associated  with 
cancer.  Behney  had  4  per  cent  (7  cases)  in  whom  the  cause  of  death  was  not 
cancer,  i.e.,  4  heart  disease,  2  cerebral  hemorrhage,  one  pancreatitis. 

Another  group  which  is  becoming  of  interest  since  patients  live  longer  is  dis- 
tant metastases.  Behney  noted  44  per  cent  distant  metastases  in  untreated, 
21  per  cent  in  treated  patients;  the  distribution  was  the  same  in  both  groups. 
In  13  ca.ses  there  was  bone  involvement.  In  40  per  cent  there  was  exteasion 
beyond  the  abdomen.  Auster  and  Sala  record  27  per  cent  in  which  metasta.ses 
occurred  beyond  the  pelvis.  In  eight  cases  there  was  extensive  skeletal  in- 
volvement. 

These  distant  metastases  ma\'  be  impossible  to  recognize  clinically  but  one 
must  appreciate  that  they  do  occur.  We  have  seen  one  patient  with  carcinoma 
of  the  cers  ix  who  developed  twelfth  lumbar  spinal  metastases,  then  left  supra- 
clavicular nodes,  then  terminal  jaundice  (not  included  in  this  series).  Seaman 
(10)  mentions  3  metasta.ses  to  the  .spine  in  149  ca.ses. 

We  have  seen  3  to  4  ca.ses  where  there  was  enormous  edema  of  one  leg,  due  to 
an  extensive  intra  pelvic  mass  pre.s.sing  on  the  return  flow  from  the  leg,  and  in 
one  case  gangrene  of  the  foot  developed.  Behney  mentions  this  as  due  to 
infected  thrombophlebitis. 

The  chief  interest  in  the  cause  of  death,  however,  is  the  large  group  of  urinar\' 
.sepsis  cases.  As  mentioned,  all  recent  observers  place  this  as  50  to  75  per  cent 
of  the  total  causes  of  death.  Auster  and  Sala  list  uremia  as  the  primary  cause 
of  death  in  only  4.8  per  cent,  but  a.ssociated  damage  to  the  urinary  tract  (hydro, 
pyonephrosis)  is  present  in  72  per  cent  of  all  cases. 

The  uremia  starts  insidiou.sly.  First  there  may  be  a  little  unexplained  nausea, 
which  persists.  After  1  or  2  weeks,  there  is  vomiting,  and  this  becomes  more 
frequent.  Then  mild  drowsine.ss,  perhaps  headache,  follow,  and  it  is  noticed 
that  less  narcotic  medication  is  neces.sar>-  (1  to  2  weeks  more).  Next  the 
patient  sleeps  2  to  3  hours  during  the  day  in  addition  to  all  night.  Then  comes 
stupor,  extreme  nau.sea  and  vomiting,  urinary-  odor  to  breath,  And  a  final  1  to 
2  weeks  of  coma  and  anuria.  The  whole  clinical  termination  usually  takes 
4  to  6  weeks;  it  is  not  a  rapid  death.  There  frequently  is  infection;  then  fever 
is  added.  There  is  also  anemia  with  a  pasty  color  out  of  proportion  to  the 
amount  of  a.scertainable  carcinoma.  It  is  probably  the  anemia  of  advanced 
nephropathy. 

Blood  urea  nitrogen,  as  noted  by  .several  observers,  is  not  elevated  until  the 
final  stage. 

DURATION  OF  LIFE 

Table  12  contrasts  the  duration  of  life  of  treated  and  untreated  cases.  Xo 
untreatefj  ca.ses  lasted  more  than  3  years,  whereas  15  treated  ca.ses  did,  10  of 
them  more  than  five  years. 

Thus  treatment  definitely  prolonged  the  lives  of  many  of  tho.se  who  ulti- 
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mately  died.  Nevertheless  the  number  of  treated  cases  whose  entii-e  (hiration 
of  illness  from  onset  to  death  was  one  year  or  less  (51  out  of  127)  is  discouraging. 

It  is  well  known  that  the  average  duration  of  imtreated  cervix  cancer  is  short, 
usually  it  is  given  as  16  to  17  months,  or  perhaps  15  to  20  months  (13).  How- 
ever, the  duration  varies  widely  in  occasional  instances.  Cases  in  which  the 
entire  life  history  of  the  disease  was  five  weeks,  nine  weeks,  four  months  have 
been  reported.    On  the  other  hand  1(5  per  cent  of  Williams'  untreated  cases 


TABLE  12 

Duration  of  life  from  onset  to  death.    Data  available  in  127  cases 


CASES  UNTREATED 


6  years  and  over  

4  "  "  "   

3^  "  "   

3  "  "  "   

2h  "  "  "   

2  "  "  "   

14  "  "  "   

\      "      "      "   '.  

Under  §  year  

Unknown  

3  years  

2  "   

11  "   

1  "   

Less  1  year  

Unknown  

Total  duration  of  disease  is  short 
Average  length  of  life  is  16.7  mos 


lasted  three  years  One  case  lasted  eleven  years  (Borker) ;  one  twenty-two  years, 
(INIartin)  with  a  fungating  growth  in  the  vault  of  the  vagina  all  this  time  (13). 

SUMMARY 

In  a  review^  of  139  cases  of  carcinoma  of  the  cervix  observed  in  an  institution 
for  far  advanced  cases: 

1.  X-ray  and  radium  in  combination  is  now  the  only  treatment  these  far 
advanced  patients  receive. 

2.  Fifty  per  cent  occur  before  menopause. 

3.  Initial  symptoms  of  cervix  carcinoma  are  hemorrhage  and  leucorrhea. 

4.  Ten  per  cent  sought  advice  one  year  after  symptoms  started. 

5.  Sj'mptoms  of  the  far  advanced  stage  are  pain  and  weakness  moi'e  pre- 
ponderantly than  bleeding  and  leucorrhea. 
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6.  A  large  percentage  of  these  patients  require  bedfast  hospital  care  for 
several  months. 

7.  Back  and  leg  pains  are  present  for  six  months  or  more  before  death  (small 
series  of  observation).  Ureteral  strictures,  present  in  50  to  75  per  cent  of  these 
cases  at  time  of  death  have  been  relieved  by  cutaneous  ureterostomies.  Opinion 
as  to  the  status  of  this  procedure  is  divided  at  the  present  time. 

8.  Recto-vaginal  and  vesico-vaginal  fistulae  are  frequent. 

9.  Cause  of  death  is  frequently  uremia,  with  sepsis  often  added.  General 
metastases  are  more  frequent  since  many  patients  now  live  longer  following 
treatment.    Terminal  uremia  starts  insidiously. 

10.  There  is  evidence  that  irradiation  treatment  prolonged  life  in  this  small 
series  of  patients  all  of  whom  died. 
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CONSTITUTIONAL  INADEQUACY  IN  WOMEN 


The  Gynecological  Aspect 

EDWARD  A.  SCHUMANN,  M.D. 
[Philadelphia,  Pa.] 

It  is  a  truism  that  except  for  infectious  diseases,  most  of  the  ills  which  distress 
women  have  their  origin  in  the  reproductive  tract.  From  the  delayed  or  pre- 
cocious menstruation  at  one  end  of  the  female  cycle,  through  functional  bleed- 
ings premenstrual  tensions,  dysmenorrhea  followed  by  the  traumatism  of  child- 
birth to  the  neuroses  phenomena  of  the  menopause,  women  struggle  with  more  or 
less  illness.  AMien  one  adds  to  the  list  the  neoplasms  not  to  mention  endocrine 
disturbance,  the  arra}'  becomes  formidable  indeed. 

It  is  another  truism  to  state  that  women  react  in  widely  different  ways  to  their 
reproductix  e  activities.  Some  fortunate  ones  never  have  any  abnormality  and 
go  through  life  vigorous  in  girlhood,  serene  in  matronhood  and  stately  in  old  age. 

Others  react  so  profoundly  and  suffer  such  tremendous  psychic  disturbances 
under  the  strain  of  being  a  woman  that  they  either  break  completely  or  are  found 
as  more  or  less  constant  inhabitants  of  gynecologic  offices.  It  is  this  latter 
group  that  warrants  a  survey  of  the  position  of  gynecologists  with  regard  to  them. 

Alvarez  (1)  recently  published  a  most  thoughtful  and  timely  paper  upon  the 
subject  of  "Constitutional  Inadecjuacy"  in  which  he  calls  attention  to  the  many 
persons  of  both  sexes  who  are  "constitutionally  inadequate  persons  unable  to 
stand  up  well  to  the  strains  of  life.  They  cannot  be  cured  as  they  hope  to  be,  by 
the  discovery  and  eradication  of  any  one  local  disease."  Every  gynecologist 
of  experience  has  usually  under  his  care  a  group  of  women  who  are  invalids  under 
the  old  popular  use  of  the  term. 

These  are  the  women  who  suffer  from  unexplained  dysmenorrhea,  from  ir- 
regularity of  the  flow,  who  have  severe  premenstrual  tensions  often  with  intense 
migraine  and  who  frequently  display  marked  asthenia  and  depression  during 
ovulation,  even  if  they  escape  the  common  mittel  schmerz.  They  do  not  stand 
pregnancy  well  and  are  victims  of  uterine  inertia  when  in  labor. 

Lack  of  bodily  vigor,  inability  to  sustain  effort  whether  mental  or  physical 
and  many  other  pains  and  disabilities  complete  the  picture.  Some  of  these  evi- 
dences of  disease  may  be  properly  ascribed  to  endocrine  inbalances  and  some 
relief  is  occasionally  obtained  by  the  careful  use  of  hormonal  preparations. 
However,  in  general,  even  the  most  intelligent  endocrine  treatment  is  unsatis- 
factory and  new  trains  of  complaints  arise  to  replace  those  which  have  been 
relieved. 

Naturally  these  unfortunates  seek  much  and  varied  medical  advice  for  the 
alleviation  of  their  protean  ailments  and  because  so  many  deviations  from  the 
norm  are  present  the  treatments  suggested  and  applied  are  as  numerous  as  the 
patient's  complaints.  The  more  careful  and  detailed  the  physical  examina- 
tion of  such  women  the  more  local  lesions  are  uncovered  and  treated  with  high 
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hopes  on  the  part  of  both  phy.sician  and  patient  that  now  at  last  has  been  dis- 
closed the  underlying  cause  of  the  disability  and  that  by  its  removal  a  cure  will 
result.  High  hopes  usually  doomed  to  complete  frustration  after  the  passage  of 
a  few  weeks. 

These  are  the  women  who  emerge  from  the  office  of  the  oculist  ecjuipped  with 
glasses,  from  the  otolaryngologist  minus  their  tonsils,  the  gastroenterologist 
equips  them  with  a  ptosis  belt  and  their  gall  bladders  have  been  periodically 
drained  or  removed.  The  appendix,  of  course,  has  long  since  been  ablated  and 
during  the  course  of  all  these  procedures  a  steady  obligate  of  varied  and  multiple 
hormone  injections  has  been  the  sustaining  note  of  treatment. 

When  we  come  to  the  gynecologic  management  of  such  patients  the  cup  of 
therapeusis  runneth  over  indeed.  The  stenosed  cervix  has  been  dilated,  the 
retroverted  uterus  appropriately  suspended,  the  ovarj",  victim  of  multiple  fol- 
licular cysts  has  been  re.sected  and  the  hydrosalpinx  excised;  all  this  to  the  same 
undertone  of  endocrine  injections.  The  above  statements  are  not  made  in  a 
vein  of  captious  criticism  nor  are  they  to  be  construed  as  ironical  or  possessed  of 
a  somewhat  false  sense  of  humor.  The  various  procedures  outlined  and  many, 
many  others  have  been  carried  out  by  competent  and  serious  medical  men  to 
whom  the  patient  ha.s  appealed  and  who,  after  the  most  meticulous  study  and 
consideration  of  the  case,  have  felt  honestly  that  the  eradication  of  a  discovered 
variation  from  the  normal  in  one  or  another  organ  will  lead  to  a  general  im- 
proAement. 

Furthermore,  when  a  woman  presents  herself  to  a  gynecologist  with  a  demon- 
strable lesion  in  the  reproductive  tract,  it  is  difficult  to  say  that  proper  manage- 
ment of  that  lesion  will  not  lead  to  cure.  The  important  fact  seems  to  lie  in  the 
recognition  of  constitutional  inadequacy  and  here  Alvarez  has  so  ably  summed 
up  the  matter  that  I  venture  to  repeat  his  conclusions: 

"When  the  patient  walks  into  the  office  the  diagnosis  will  be  apparent.  There, 
perhaps,  will  be  a  frail  looking  or  scrawny  woman,  whose  tissues  were  evidently 
made  up  out  of  poor  materials.  Perhaps  the  hand  of  the  potter  slipped  a  bit  so 
that  the  body  is  poorly  proportioned  and  poorly  put  together.  Perhaps  it 
looks  as  if,  during  the  early  years  of  development,  the  pituitary  gland  and  the 
ovaries,  which  preside  over  sexual  development,  failed  to  do  their  job  properly. 

"The  curse  of  inadecjuacy  will  become  even  more  apparent  as  soon  as  the  long 
story  is  told  of  many  illnesses,  many  diagnoses,  much  fatigue,  much  di-sability 
and  much  strenuous  but  futile  treatment.  Surely  the  minute  the  physician  gets 
this  history  he  should  realize  that  he  Isn't  going  to  make  the  patient  over  into  a 
'husky',  no  matter  how  many  localized  diseases  he  succeeds  in  finding  and  re- 
moving. 

"Another  way  of  recognizing  the  inadequate  woman  is  to  watch  her  as  she 
goes  through  her  tests;  a  little  pain,  a  little  diarrhea,  a  sleepless  night,  or  .some 
bad  news  from  home,  and  she  will  l)e  prostrated  and  confined  to  bed  for  a  day 
or  two. 

"As  I  have  already  .said,  the  physical  examination  may  or  may  not  .strengthen 
the  impression  that  the  patient  is  constitutionally  inadecjuate.    In  a  woman 
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the  uterus  may  be  found  to  be  infantile  in  type,  the  breasts  may  be  poorly  de- 
veloped and  nodular,  the  body  hair  may  have  a  masculine  distribution,  the  thor- 
acic cage  may  be  unusually  long,  with  a  narrow  epigastric  angle,  and  the  pelvis 
may  be  flat  and  simian  in  type,  but  then  again  none  of  these  physical  peculiarities 
may  be  present." 

It  is  a  common  practise  to  apply  the  term  neurosis  or  psychoneurosis  to  desig- 
nate this  general  condition  but  these  words  seem  faulty  because  the  difficulty 
lies  in  a  general  bodily  deficiency  rather  than  a  process  originating  and  limited 
to  the  central  nervous  system. 

It  is  probable  that  these  people  are  deficient  in  those  many  factoi-s  of  safety 
inherent  in  healthy  human  beings  in  whom  all  organs  or  systems  are  constructed 
to  withstand  the  extra  load  of  transitory  infection,  traumatism,  emotional  dis- 
turbances and  so  on.  For  these  reasons  the  designation  of  constitutional  in- 
adequacy as  proposed  by  Alvarez  seems  as  nearly  descripti\'e  as  may  be. 

The  management  of  this  condition  is  naturally  most  unsatisfactory,  ^^'hen 
an  ill  and  depressed  woman  consults  her  physician  it  bespeaks  a  lamentable 
weakness  in  the  profession  to  tell  her  simply  that  she  was  born  below  par  and 
must  fore\er  remain  so.  The  most  careful  and  detailed  studj'  is  necessary  to 
determine  whether  one's  impression  of  inadequacj'  is  correct  or  whether  there 
may  exist  some  pathologic  process  which  may  explain  the  complaints. 

The  essential  thing  to  be  remembered  is  that  a  mere  pathologic  finding  which 
does  not  reasonably  account  for  the  illness  should  not  be  regarded  as  causative 
and  treated  by  surgery  unless  the  indication  is  definite  and  appai-ent. 

It  has  been  said  at  the  outset  that  constitutionally  inadequate  women  locate 
most  of  their  primary  difficulties  in  the  reproductive  organs,  specifically  the 
functional  ovarian-endocrine  cycle  and  con.sequently  the  gynecologist  is  the 
specialist  upon  whom  a  great  part  of  the  management  of  such  patients  evolves. 

Here,  a  long  period  of  observation  of  these  women  has  led  me  to  offer  a  prop- 
osition which  is  stated  with  much  diffidence,  because  it  may  be  misinterpreted 
so  easily. 

The  thesis  is  as  follows:  given  a  woman  who  has  been  determined  to  belong 
in  the  group  of  constitutionally  inadequate  persons  and  who  has  sufficient  ab- 
normalities of  the  pelvic  organs  to  warrant  operative  interference;  total  ablation 
of  the  internal  organs  of  reproduction  regardless  of  the  age  of  the  patient  and 
followed  by  appropriate  endocrine  and  hygienic  management  of  the  ensuing 
menopause,  offers  a  greater  hope  of  improvement  of  the  patient's  health  than  any 
other  procedure. 

The  foregoing  statement  is  not  to  be  taken  as  ad\'ocating  indiscriminate  castra- 
tion of  women  upon  wide  indications.  Far  from  this,  the  writer  is  extremely 
loath  to  operate  upon  inadequate  women  at  all  and  the  point  must  again  be 
stressed  that  total  ablation  is  only  to  be  done  when  sufficiently  severe  lesions  of 
the  internal  genitalia  exist  to  warrant  some  fomi  of  pelvic  operation. 

This  plan  of  treatment  is  by  no  means  new.  In  187(3  Robert  Battey  (2)  of 
Rome,  Georgia,  read  a  paper  entitled  '"Extirpation  of  the  Functionally  Active 
Ovaries  for  the  Remedy  of  Otherwise  Incurable  Diseases"  at  the  first  meeting 
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of  the  American  G^^lecological  Society.  This  paper  and  others  which  followed 
made  the  so-called  "Battey  operation"  at  first  notable  and  then  notorious. 
Older  gynecologists  will  remember  the  obloquy  heaped  upon  the  procedure  and 
its  proponents  as  the  almost  criminal  unsexing  of  young  women. 

Like  many  another  enthusiast,  Battey  rode  his  hobby  too  strongly  and  his 
followers  further  expanded  the  original  indications  until  strong  measures  of  re- 
buke were  forced  upon  the  more  conservative  element  of  the  profession  in  order 
to  check  what  had  grown  to  be  a  vicious  practise. 

One  reason  for  the  severe  condemnation  which  this  operation  received  was  due 
to  an  unfortunate  choice  of  words  by  its  proposer  who  termed  it  "Xormal  Ovario- 
tomy". In  the  paper  above  alluded  to  Battey  explains  this  term  by  stating  that 
by  definition  a  thing  is  normal  when  strictly  conformed  to  those  principles  of  its 
constitution  which  mark  its  species.  "When  I  extirpate  an  ovary,"  says  Batte>  , 
"which,  although  it  may  be  diseased,  is  easily  and  distinctly  recognizable  as  an 
ovary,  I  feel  that  I  am  doing  the  operation  of  ovariotomy  normallJ^"  It  is 
easy  to  undei-stand  how  such  a  strained  use  of  words  led  to  great  misunderstand- 
ing of  the  author's  true  position. 

Battey's  defen-^e  of  the  indications  for  his  operation  are  strongly  expressed  and 
in  most  idealistic  fashion.  "So  great  is  the  sanctity  attached  to  the  functions 
of  the  ovary  and  the  testicle,  in  the  professional  as  well  as  the  popular  mind,  I 
hold  that  neither  of  these  organs  ought  to  be  sacrificed  to  the  surgeon's  knife 
excepting  for  just  cause  and  provocation,  and  after  mature  deliberation.  I  go 
fvn  ther  than  this,  I  believe  that  these  organs  should  alone  be  sacrificed  for  grave 
causes,  and  then  only  as  a  dernier  resort,  when  the  hitherto  recognized  resources 
of  our  art  have  been  expended  in  vain.  Xo  part  of  the  human  body  ought  to  be 
invested  with  such  dignity  and  value  that  it  nia\'  not  proj^erly  l)e  sacrificed,  if 
need  be,  for  the  welfare  of  the  whole. 

"In  my  opinion  the  removal  of  the  functionally  active  ovaries  is  indicated  in 
the  ca.se  of  any  grave  disease  which  is  either  dangerous  to  life  or  destructive  of 
health  and  happiness  which  is  incurable  by  other  and  less  radical  means  and 
which  we  may  reasonably  expect  to  remove  by  the  arrest  of  ovulation  or  change 
of  life.    I  do  not  propose  it  for  any  case  which  is  curable  by  other  means." 

Surely  this  is  a  rather  admirable  statement  of  a  surgeon's  position  as  concerns 
a  mutilating  operation  and  it  shoidd  be  noted  that  the  discu.ssion  which  followed 
the  original  presentation  was  in  the  main  commendatory.  Skene,  Parvin, 
Peaslee  Xoeggerath  and  Goodell;  the  leadeis  of  our  sjiecialty  in  that  day  weie 
enthusiastic  in  their  prai.se  although  differing  in  various  details  from  the  es- 
.sayist. 

However  in  the  course  of  a  few  years  the  procedure  of  ovariotomy  had  become 
a  widespread  evil,  jjerformed  upon  the  flimsiest  indication  and,  as  was  natural 
in  the  state  of  abdominal  surgery  seventy-five  years  ago,  carrying  a  higli  mor- 
tality. 

The  period  of  reaction  which  followed  l)rought  with  it  the  era  of  absurd  con- 
servatism in  which  it  was  deemed  improper  to  sacrifice  any  but  obviously  dis- 
eased tissue.    This  was  the  time  of  resection  of  cystic  areas  in  ovaries,  or  uni- 
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d    lateral  salpingectomy  and  the  like.    Two  notable  Philadelphia  gynecologists, 
i.    Baldy  and  Price,  raised  their  voices  in  vain  against  this  overemphasized  con- 
d    servatism  but  were  among  the  small  minority  who  recognized  the  futility  of  these 
procedures. 

s  Of  late  years  the  pendulum  has  swung  back  toward  the  midline  and  intelligent 
and  conservative  radicalism  is  coming  into  its  own.    When  one  studies  the  de- 

r  tailed  histories  of  Dr.  Battey's  earlier  patients,  it  becomes  apparent  that  he  was 
treating  typical  cases  of  constitutional  inadeciuacy  although  this  term  had  not 

e  yet  been  developed.  Later  the  indications  were  expanded  to  a  highly  improper 
degree. 

t  In  summary  it  may  be  said  that  constitutional  inadequacy  as  defined  by 
s  Alvarez  is  a  very  definite  state  which  is  not  often  amenable  to  complete  cure  by 
,  any  therapeutic  measures  whatsoever  and  that  these  unfortunates  pass  their 
1  entire  lives  in  a  greater  or  less  degree  of  invalidism  despite  the  best  efforts  of 
!  medicine. 

In  women  belonging  to  this  category  surgery  is  in  general  inadvisable  even 
though  distinct  abnormalities  are  discovered,  unless  the  lesion  is  such  that  it  may 
I     reasonably  be  thought  to  be  the  otiologic  factor  producing  the  disability. 

The  diagnosis  of  constitutional  inadequacy  is  not  difficult  but  great  care  must 
I  be  exercised  lest  patients  be  put  into  this  group  too  hastily  and  before  detailed 
study  has  demonstrated  the  presence  or  absence  of  some  definite  and  causative 
pathologic  process.  In  many  women  ill  health  centers  about  the  ovarian  func- 
tional cycle  and  it  is  a  notable  fact  that  many  of  them  tend  to  improve  spontane- 
ously after  the  menopause.  All  of  us  know  well  the  women  who  have  been  below 
par  all  during  their  reproductive  life  but  who  blossom  out  after  the  climacteric 
to  become  active  and  vigorous  matrons,  with  only  a  residue  of  neurosis  remaining 
from  their  previous  state  of  general  ill  health. 

It  has  been  stated  that  surgery  is  to  be  avoided  whenever  possible  in  these 
patients,  but  when  pelvic  operation  is  definiteh^  indicated  the  patient  is  best 
served  by  a  salpingo-oophoro-hysterectomy  than  by  any  lesser  measures. 
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As  Hiram  Vineberg  pointed  out  at  a  meeting  of  the  American  Gynecological 
Societj-  in  1919,  cancer  of  the  cervix  is  relatively  infrequent  in  Jewish  women,  yet 
this  disease  is  so  widespread  throughout  the  world  that  it  demands  the  special 
consideration  of  all  gynecologists. 

The  past  fifty  years  has  shown  many  interesting  de\elopments  in  the  treat- 
ment of  malignancies  of  the  cervix.  In  the  last  decade  of  the  nineteenth  century 
we  witnessed  the  development  of  a  surgical  technique  that  proved  in  a  much 
greater  number  of  ca.ses  then  heretofore,  to  effect  a  cure  of  this  condition.  This 
consisted  of  the  radical  removal  of  the  uterus,  adnexa  and  upper  vagina  together 
with  its  surrounding  connective  tissue.  Schauta  devised  an  operation  to  remove 
these  structures  per  vaginam,  whereas  Wertheim's  panhysterectomy  was  done  by 
laparotomy  and  usually  included  some  of  the  tributary  lymph  glands.  Both 
operators  lived  in  Vienna  and  soon  had  a  following  thi  oughout  Europe  and  other 
countries.  In  the  I'nited  States,  John  Clark  and  Brettauer  were  strong  advo- 
cates of  the  abdominal  procedure.  Today  there  are  still  some  like  Frank  Lynch 
in  San  Francisco  and  Mctor  Bonney  in  London  who  have  a  large  successful  ex- 
perience with  this  operation.  In  general  the  vaginal  excision  never  gained  the 
popularitj'  of  the  abdominal  operation.  Even  in  the  hands  of  the  specially 
trained  gynecologist  the.se  operations,  however,  had  an  alarming  mortality  and 
morbidity,  unless  limited  to  the  small  gioup  of  early  cancers  of  the  cervix.  The 
operative  death  rate  ranged  from  6  per  cent  to  15  per  cent.  In  the  hands  of  the 
inexperienced  surgeon  this  percentage  was  doubled. 

It  was  not  surprising  therefore  that  when  in  the  decade  from  1910  to  1920, 
it  became  evident  that  radium  and  deep  x-ray  therapy  would  produce  regression 
of  cervix  cancer,  there  was  a  strong  movement  to  put  surgery  in  the  discard  and 
reh'  on  radiation  as  a  therapeutic  measure  in  this  disease.  Not  only  was  it  found 
that  the  jirimary  mortality  was  thereby  greatly  reduced  but  a  large  group  of 
patients  with  conditions  too  advanced  for  surgery,  could  still  be  alleviated  and 
at  times  cured  by  these  agents. 

In  the  following  decade  the  astounding  results  produced  by  radium  and  x-ray 
in  the  treatment  of  cervix  cancel-  led  to  such  a  widespread  use  of  the.se  agents  by 
untrained  persons  that  serious  damage  and  deaths  resulted  in  many  instances. 
Doctoi-s  who  woidd  hesitate  to  do  a  major  operation,  did  not  refrain  from  using 
the.se  radiation  measures  without  any  preliminary  experience.  In  fact  even  at 
the  present  time  there  is  still  much  malpractice  in  this  form  of  therapy.  The 
result  was  an  ever  increasing  number  of  .severe  painful  burns  of  the  pelvic  organs, 
with  bladder  and  rectal  fistulas  a  common  .sequel  of  the  treatment. 

Even  with  the  greatest  precautions  and  experience  serious  complications  an; 
at  times  attendant  upon  radiation  treatment.    In  recent  literature  we  have 
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numerous  reports  of  such  occurrences.  Duvergey  reports  fifteen  cases  of  radio- 
necrosis  of  the  bladder  following  radium.  Often  an  interval  of  many  years 
elapses  between  the  treatment  and  the  necrosis  and  the  cure  of  these  complica- 
tions is  a  slow  and  painful  process.  Aldridge  describes  serious  intestinal  injuries 
following  x-ray  therapy.  Of  142  patients  treated  for  carcinoma  of  the  cervix 
uteri,  31  developed  post-irradiation  intestinal  injuries  including  23  intestinal 
strictures.  In  eleven  patients  the  lesions  were  so  serious  as  to  require  surgical 
intervention,  usually  in  the  form  of  a  partial  resection  or  a  colostomy.  In  the 
discussion  following  Aldridge's  paper,  J.  V.  Meigs  stated  that  of  34  patients  with 
stricture  and  obstruction  out  of  a  total  of  800  radiated  cervical  cancers,  22  were 
operated  on  by  colostomy  or  intestinal  resection.  In  about  half  of  these  patients 
an  interval  of  over  one  year  had  elapsed  between  the  high  voltage  therapy  and 
the  intestinal  obstruction.  In  a  relatively  high  percentage  the  million-volt 
machine  was  employed. 

The  immediate  risks  of  radium  treatment  have  also  been  found  to  be  consider- 
able. In  many  instances  the  presence  of  a  pyometra  or  tubal  infection  has  been 
responsible  for  an  acute,  at  times  fatal,  peritonitis.  Owing  to  difficulties  in 
locating  the  uterine  canal  and  the  friability  of  the  cancer-infiltrated  tissues,  per- 
foration of  the  uterus  with  resulting  mortality  is  not  a  rare  occurrence.  For 
these  reasons  we  find  the  immediate  post-radiation  death  rate  given  as  between 
2  and  3  per  cent. 

According  to  Cutler  the  risks  attendant  on  the  radium  treatment  of  the  ad- 
vanced cases  of  cervix  carcinqma  are  far  greater  than  in  Group  II  cases.  Hemo- 
lytic streptococci  are  frequently  present  and  greatly  increase  the  dangers  of 
treatment.  Of  22  carriers  of  virulent  streptococci,  5  or  18  per  cent  died,  8 
showed  severe  complications  and  13  showed  a  smooth  convalescence.  Treatment 
with  sulphanilamide  has  helped  to  improve  results  but  the  danger  of  a  fatal  out- 
come is  still  very  considerable. 

If  I  have  stressed  these  complications  of  radiation  treatment,  it  is  primarily 
to  show  that  it  too,  as  well  as  surgery,  has  its  inherent  dangers.  I  am  convinced 
that  the  pendulum  has  for  too  long  a  time  swung  away  from  surgery  in  the  treat- 
ment of  cervix  cancer.  The  results  of  those  trained  in  the  technique  of  cancer 
surgery  is  such  that  in  the  group  of  early  cases  they  have  not  been  surpassed  by 
any  advocates  of  radiation  treatment.  In  Group  I  cases  that  are  good  operative 
risks,  the  primary  operative  mortality  should  not  exceed  5  per  cent  and  the  five- 
year  and  ten-year  survivals  run  between  50  and  60  per  cent.  I  have  for  some 
time  been  struck  by  the  comparative  rarity  of  recurrciu'es  Ijotwccn  fixe  and  ten 
yeai-s  where  a  hysterectomy  has  been  done  as  compared  with  similar  cases  treated 
by  radiation  only. 

In  Group  II  cases  of  cancer  of  the  cervix  I  have  since  1930  adopted  the  policy 
of  treating  the  primary  lesion  in  the  cervix  and  upper  vagina  by  radiation  and 
following  this  have  surgically  removed  the  important  pelvic  lymph  nodes  (hypo- 
gastric, obturator,  ureteral,  external  iliac)  from  both  sides.  This  operation  of 
iliac  lymphadenectomy,  when  carried  out  in  ca-ses  presenting  no  surgical  contra- 
indications (heart  or  kidney  disease,  diabetes,  obesity),  has  in  182  such  cases. 


174 


FRED  J.  TAUSSIG 


done  mostly  at  Barnard  Free  Skin  and  Cancer  Hospital,  shown  only  three  post- 
operative deaths  (1.6  per  cent).  The  operation  is  therefore  not  dangerous  and 
since  the  five-year  survivals  in  a  series  of  70  cases  were  38  per  cent  as  compared 
with  a  similar  series  of  cases  treated  by  radiation  only  in  which  the  five-year 
salvage  was  23  per  cent,  the  advantage  of  removing  the  lymph  nodes  is  definitely 
proven.  One  patient  ojjerated  in  October  1930  with  a  large  cancerous  hypo- 
gastric lymph  node,  is  still  free  of  any  evidence  of  cancer. 

In  the  large  number  of  Group  III  and  IV  cervix  cancers,  we  can  of  course 
employ  only  radiation  methods  of  treatment,  but  here  we  can  hope  to  save  only 
a  relatively  small  number  of  cases. 

In  the  large  collective  abstract  concerning  radiation  treatment  published  by 
J.  Heyman  through  the  League  of  Nations  Health  Organization  in  1939  the 
results  are  published  from  .-several  cancer  clinics  and  hospitals  in  Europe  and 
-\merica  with  the  following  five-year  survival?  in  the  four  principal  groups.  Un- 
fortunately some  of  the  hospitak.  as  shown  by  their  own  statements,  do  not 
strictly  follow  the  League  of  Nations  classification  as  laid  down  by  Heyman. 
Cases  are  included  in  Group  III  that  should  have  been  in  Group  II,  so  that  the 
survival  rate  in  Group  II  is  probalily  less  than  the  figures  given  in  this  composite 
tabulation : 


NTTVBER  OF 
P.4TIESTS 
TREATED 

ALIVE  WITHOUT 
RECCRRENCE 

RELATIVE 
CURE  R.*TE 
(PER  CENT) 

Group  I  

871 

.  498 

57.2 

2,305 

867 

37.6 

Group  III  

3,420 

7W 

22.0 

Group  IV  

1,360 

75 

5.5 

Unclassified  

2 

0 

0 

Total  

7,958 

2,194 

27.6 

In  many  recurrences  after  surgery  or  radiation  therapy,  additional  radiation 
can  be  given  with  benefit  in  many  cases.  SchefTey  reported  209  such  ca.ses  with 
3(5  survivors  for  five  years  or  more. 

Regarding  the  results  of  surgical  treatment  by  radical  panhysterectomy  of 
cer\  ical  cancer,  Frank  L\Tich  collected  3239  Wertheim  operations  from  fifteen 
difterent  clinics.  A  tabulation  of  the  results  showed  that  40.5  per  cent  survived 
a  five-year  period  but  16.5  per  cent  died  as  a  result  of  the  operation.  Many  of 
these  operations  were  done  in  Group  II  cancers.  This  accounts  for  the  high 
primary  mortality  and  relatively  low  cure  rate.  \\'here  only  Group  I  cancers 
were  included  the  mortality  in  Lynch's  experience  ranged  l)etween  6  to  8  per  cent 
and  the  five-year  cure  rate  was  over  60  per  cent.  I  reported  in  1935  a  total  oi 
43  Group  I  ca.«es  operated  by  Wertheim's  method  from  1912  to  1930  with  two 
IX)stoi)erative  deaths  (4.6  por  cent)  and  26  five-year  -survivals  (60  per  cent). 
L>-nch  emphasizes  the  great  advantage  of  surgery  over  radiation  in  eliminating 
the  n-currcnrcs  between  five  and  ten  years  after  treatment.    After  radiation  in 
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the  Group  I  cases  there  was  an  additional  drop  in  salvage  of  10  per  cent  in  this 
second  five-year  period,  whereas  after  surgery,  the  drop  was  only  2.8  per  cent. 

SUMMARY 

1.  While  the  immediate  mortality  following  radiation  treatment  is  considerably 
less  than  that  following  hysterectomy,  the  late  com'plieatiuii.s  often  leading  to 
death  are  definitely  more  frequent.  The  damage  done  by  surgery  is  immediately 
evident,  whereas  the  injuries  produced  by  radiation  may  take  years  for  de- 
velopment. 

2.  In  Group  I  cancers  (League  of  Nations  classification)  surgery  in  patients 
who  are  good  operative  risks  presents  definite  advantages  over  radiation. 

3.  In  Group  II  cancers  radical  surgery  gives  too  high  a  piimary  mortality, 
hence  radiation  of  the  primary  tumor  is  advisable.  This  can  with  advantage 
be  combined  with  surgical  removal  of  tributary  pelvic  lymph  nodes,  since  the 
primary  mortality  of  this  procedure  is  only  1  .(5  per  cent  and  the  five-j-ear  addi- 
tional salvage  by  this  operation  is  15  per  cent. 

.  4.  In  Group  III  and  Group  IV  cancers  radiation  should  alone  be  considered 
even  though  it  ma.y  often  be  attended  by  fatal  complications  and  can  be  expected 
to  save  only  about  one  out  of  every  five  or  six  patients. 
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THE  THI:ATMFXT  of  URIXARY  FLSTULAEi 


Ax  Analysis  of  Personal  Cases 

GEORGE  GRAY  WARD,  M.D. 
[New  York] 

Urinary  fistulae  have  existed  from  immemorial  time.  The  earhest  recorded 
case  was  that  of  an  Egyptian  Queen,  who  reigned  about  2050  B.C.,  and  who.se 
mummy  .showed  the  presence  of  a  large  vesico-vaginal  fi.stula  and  a  contracted 
pelvis.  The  condition  was  considered  incurable  until  early  in  the  nineteenth 
century  when  attempts  at  operative  cure  were  made  which  rarely  succeeded. 

It  was  not  until  1852,  when  Sims  (1)  published  his  epoch  making  paper  demon- 
strating his  successful  technic,  that  this  distre.s.sing  condition  was  no  longer 
con.sidered  incurable  and  its  treatment  was  placed  on  a  sound  basis.  The  work 
of  Emmet  (2),  Simon  (3)  and  Bozeman  (4)  contributed  still  further  to  the  suc- 
cessful treatment. 

In  1894  a  great  advance  in  the  technic  was  made  by  Mackenrodt  (5)  who 
developed  the  method  of  a  wide  separation  of  the  vaginal  wall  from  the  bladder 
on  all  .sides  of  the  fistula,  .so  as  to  avoid  tension,  and  the  .'separate  .suturing  of 
the  vaginal  wall  and  bladder.  This  flap  splitting  technic  was  the  outcome  of 
the  suggestions  of  Martin,  Sanger,  Fritsch  and  others.  Mahfouz  (9),  however, 
has  called  attention  to  the  work  of  Colles  (0)  of  Dublin  who  in  1801  split  the 
vesico-vaginal  septum  and  sutured  the  two  layers  separately,  thus  anticipating 
the  development  of  the  flap  splitting  technic  by  over  thirty  yeare. 

The  abdominal  approach  was  first  advocated  by  Trendelenberg  (7).  He 
opened  the  bladder  suprapubically,  while  von  Dittel  (8)  employed  the  suprapubic 
traa^peritoneal  route.  The  vaginal  route  remains  nevertheless  the  preferable 
approach,  and  is  certainly  safer  than  the  abdominal  route,  which  should  be 
reserved  for  .selected  ca.«es  that  are  inaccessible  due  to  fixation  by  .scar  ti.'^sue  to 
the  adjacent  structures.  The  flap  splitting  technic  is  the  basis  of  the  modem 
operative  procedure  in  u.se  today.  That  method  and  the  classical  Sims  technic 
are  most  generally  employed. 

The  difficulties  encountered  in  curing  the.se  ca.'^'s  are  frequently  .so  great  and 
so  varied  that  the  personal  experiences  of  the  operator  should  be  recorded  a.< 
they  may  be  of  value  as  a  guide  to  others.  Xo  two  ca.'^s  are  exactly  alike,  and 
frequently  modifications  of  technic  mu.'^t  be  improvised  to  meet  the  requirements 
at  hand. 

A  review  of  some  41  cases  of  urinary  fistulae,  upon  whom  I  have  operated,  and 
on  which  I  have  completed  follow-up  records  is  herewith  submitted: 
Total  cases  reported,  41 
Cured,  30  or  73 -|-  per  cent 

•The  illustrations  in  the  article  are  reproduced  by  courtesy  of  Surgery,  Gynecology- 
4  Obstetrics. 
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Failures,  5 

Definitely  improved,  0 
Result  of  obstetrical  injury,  17 
Postoperative  injury,  22 
Of  congenital  origin,  2 
C^omplicated  by  cervical  carcinoma,  7 
Complicated  by  sarcoma  of  cervix,  1 
In  the  inaccessible  class,  19 
Schuchardt  incision  employed,  19 
Sims  classical  technic,  8 

Flap  splitting  operation  and  my  modifications  of  it,  31 

Charles  Mayo  technic,  4 

\'ictor  Bonney  technic,  1 

Multiple  operations,  23 

>'esico-urethral  injuries,  (3 

Ureteral  fistulae,  2 

Complete  destruction  of  urethra,  4 

Implantation  of  ureter  into  bladder,  1 

Resection  of  enormously  dilated  ureter  and  nephrotomy  with  cervico- 

ureteral  fistula,  1 
Artificial  fistula  for  drainage  which  would  not  close,  1 
Vesico-vestibular  fistula,  1 
The  5  failures  were  as  follows: 

1.  Mrs.  M.  D.,  age  45,  a  postoperative  fistula  1  cm.  in  diameter  at  junction  of  bladder 
and  urethra  involving  the  vesical  sphincter.  Had  had  three  previous  operations.  I  oper- 
ated three  times,  flap  splitting,  Sims,  and  Mayo  technic.  The  patient  refused  further 
operation. 

Note:  I  should  have  used  an  artificial  fistula  for  drainage  either  above  or  below. 

2.  Mrs.  A.  K.,  age  74,  adenocarcinoma  of  corpus  uteri.  Had  been  treated  with  radium 
and  panhysterectomy.  A  postoperative  inaccessible  fistula  of  1  cm.  in  vaginal  vault  re- 
sulted. An  attempt  had  been  made  to  close  it  with  failure.  I  operated  with  a  Schuchardt 
incision  and  modified  flap  splitting  technic  with  failure.  Patient  died  of  carcinoma  five 
years  later. 

3.  Mrs.  F.  S.,  age  20,  adenocarcinoma  of  corpus  uteri.  Had  been  treated  with  radium 
and  panhysterectomy  with  resulting  postoperative  inaccessible  fistula  in  vaginal  vault, 
1  cm.  in  diameter.  .\n  attempt  had  been  made  to  close  with  failure.  I  operated  twice  with 
Schuchardt  incision  and  modified  flap  splitting  technic  with  failure.  Extremely  diffi- 
cult case. 

4.  Mrs.  W.  C,  age  72,  sarcoma  of  cervix.  Treated  with  Percy  cautery  technic  and  liga- 
tion of  internal  iliacs.  An  inaccessible  vesico-vaginal  fistula  U  cm.  in  vaginal  vault  re- 
sulted. .\  Schuchardt  incision  was  made.  On  account  of  dense  scar  tissue,  the  result  of 
the  cauterization,  making  flap  dissection  very  difficult  and  unsatisfactory,  failure  resulted. 

5.  Mrs.  C.  M.,  age  39,  had  had  a  panhysterectomy  two  years  previously  with  resulting 
fistula  in  vaginal  vault.  Four  operations  were  done  in  Chicago  with  failure,  one  of  which 
was  by  the  abdominal  approach.  There  were  two  fistulae  in  the  vaginal  vault,  \\  em.  and 
\  cm.  I  operated  with  a  Schuchardt  incision  and  a  modified  flap  splitting  technic.  The 
operation  was  extremely  difficult  and  resulted  in  failure.  The  patient  failed  to  return 
for  a  further  trial. 
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Six  cases  were  classed  as  definitely  improved  because  of  a  great  change  for 
the  \)etter  from  the  original  condition,  the  majority  with  only  a  slight  leak. 
They  were  as  follows: 

1.  Mrs.  D.  A.,  age  41,  weight  222  pounds,  had  a  12  pound  stillbirth  which  caused  a  large 
fistula  involving  the  anterior  vaginal  wall  from  cervix  to  urethra.  5  cm.  in  length.  The 
cervi.x  was  split  transversely  and  the  upper  angle  of  the  fistula  terminated  at  the  internal  os. 
The  patient  was  first  treated  for  erosions  and  the  phosphatic  deposits  removed.  I  operated 
three  times,  each  time  with  an  improvement.  The  first  attempt  was  a  flap  splitting  technic 
with  healing  except  at  the  upper  angle  in  the  cervical  laceration.  In  the  second  operation  1 
dissected  the  cervix  from  the  bladder  above  the  fistula,  closed  the  small  opening  and  utilized 
one-half  of  the  cervix  to  cover  the  site  of  the  fistula.  Four  months  later  there  was  a  recur- 
rence of  the  opening  just  above  the  urethra.  I  closed  the  upper  injury  with  catgut  and  sil- 
ver wire  and  used  the  Mayo  technic  for  the  lower  opening.  The  result  was  nearly  perfect 
but  there  was  leakage  at  times  from  the  upper  angle  when  the  bladder  was  distended.  The 
patient  was  greatly  improved  over  the  initial  condition. 

2.  Mrs.  B.  T.,  age  37.  had  a  labor  with  a  transverse  position  and  forceps  operation  which 
resulted  in  a  fistula  that  extended  as  a  sinus  alongside  of  the  urethra  from  the  internal 
meatus  to  the  vestibule  where  it  opened  to  the  left  and  below  the  external  meatus.  I 
operated  twice.  The  sinus  was  dissected  out  from  the  vestibule  to  the  bladder,  where  it 
involved  the  vesical  sphincter.  It  was  closed  in  layers  with  catgut  and  silver  wire.  The 
fistula  was  entirely  healed  but  she  had  stress  incontinence.  In  the  second  operation  I 
used  a  Kelh'  suture  to  reinforce  the  sphincter  with  improvement.  A  pessary  helps  control 
the  incontinence. 

3.  Mrs.  A.  M.,  age  31,  after  a  high  forceps  operation  developed  a  fistula  1  cm.  in  diameter 
in  the  midline  of  the  trigone.  I  first  did  a  typical  flap  splitting  operation  with  catgut  and 
silver  wire,  but  a  small  pinhole  opening  recurred.  I  then  employed  \  ictor  Bonney's  tech- 
nic, which  is  a  sliding  flap  operation,  with  an  apparent  cure.  Some  months  later  she  re- 
ported there  was  some  slight  moisture  present.  My  impression  is  that  the  purse-string 
suture  used  in  the  Bonney  technic  caused  tension  in  this  case,  and  that  interrupted  sutures 
would  have  been  better.    She  refused  further  operation. 

4.  Miss  .\.  Q.,  age  24,  wet  all  her  life,  had  a  congenital  malformation  of  a  double  ure- 
thra. .\n  accessory  urethra  2  inches  in  length  extended  from  an  opening  in  the  bladder 
alongside  the  normallj'  situated  urethra  and  opened  in  the  vestibule  to  one  side  and  below 
the  normal  external  meatus.  At  the  first  operation  a  grooved  director  was  passed  through 
this  urethra  into  the  bladder  and  it  was  incised.  The  mucosa  was  removed  and  the  tract 
obliterated  with  sutures.  Incontinence  still  continued  and  examination  showed  no  vesical 
sphincter  control  in  the  remaining  urethra  which  was  defective  for  one-third  of  its  length. 
At  the  next  operation  the  margins  of  the  defect  were  freshened  and  sutured  around  a  small 
catheter  and  Kelly  mattress  sutures  placed  at  the  site  of  the  sphincter.  A  definite  improve- 
ment was  obtained. 

.5.  Mrs.  M.  I.,  age  23,  came  under  my  care  at  the  Woman's  Hospital  in  October,  1920  with 
complete  urinarj-  incontinence,  dating  from  December,  1919  when  she  had  a  full  term  baby 
delivered  by  craniotomy.  Examination  showed  a  vcsico-vaginal  fistula  at  the  site  of  the 
trigone  and  with  complete  loss  of  the  urethra,  as  large  as  a  25  cent  piece.  There  was  dense 
scar  tissue  in  the  vaginal  vault  and  on  both  side  of  the  pubic  arch,  making  the  base  of  the 
bladder  and  the  anterior  vagina  and  cervix  firmly  fixed.  The  posterior  vagina  also  was  full 
of  scar  tissue.    The  patient  was  very  short  and  verj'  obese,  weighing  over  200  pounds. 

On  October  26.  1920  I  operated  as  follows:  A  Schuchardt  incision  was  made  extending 
from  the  vault  rf  the  vagina  to  the  coccyx.  Incisions  were  then  made  through  the  scar 
tissue  of  the  vaginal  vault  to  the  subpubic  arch,  and  on  either  side  of  the  site  of  the  urethra 
thus  loosening  the  tissues  in  order  to  allow  approximation  of  the  margins  of  the  fistula  with- 
out tension.  The  vaginal  edges  of  the  fistula  were  dissected  free  from  the  bladder  forone- 
half  an  inch  and  the  bladder  opening  united  with  interrupted  No.  1  taiuied  gut  sutures. 
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':  Silkworm  gut  suturesclosed  the  vagina,  and  incisions  in  the  scar  tissue  were  closed  in  reverse 

I direction  with  catgut.  A  self-retaining  catheter  was  inserted,  and  the  Schuchardt  incision 
was  closed.  No  attempt  was  made  to  construct  a  urethra. 
On  November  23,  1920  it  was  found  that  the  listula  was  now  reduced  to  a  diamctcrof 
about  one-cjuartcr  inch  and  was  just  posterior  to  the  site  of  the  internal  incatii.s.  The 
margins  of  this  opening  were  denuded  and  interrupted  sutures  were  passcil  lo  nu  rdw  the 
orifice  in  the  hope  of  increasing  the  vesical  control.  The  result  of  the  opi  ration  was  par- 
tially satisfactory,  as  the  patient  could  remain  dry  while  in  the  reciiinhctii  post  me  The 
next  operation  was  done  on  January  9,  1922,  when  an  effort  was  made  to  cnust  i  net  a  mcthra. 

There  was  an  entire  absence  of  urethra  around  the  neck  of  the  bladder  at  the  site  of  the 
internal  meatus.  A  scalpel  was  used  to  luidermine  the  edges  of  each  lateral  wall  of  the 
superior  urethra  that  remained,  and  the  loosened  flaps  thus  obtained  were  made  to  encircle  a 
small  rubber  catheter  which  was  ])assf(i  into  the  opening  in  t  he  bladdci  ,  ami  t  lie  cdfics  were 
united  with  tanned  gut  sutures.  The  ed^es  of  the  anlcrioi'  \  aKnial  wall  w cic  I  lien  liroii^ht 
together  over  the  new  urethra  with  silkworm  jiut  suIuim's.  The  result  of  tins  operation 
was  a  complete  failure  as  the  tissues  sloughed  a\\a>-,  and  the  patient  was  dischargcMl  in  the 
same  condition  as  on  her  second  admission.  She  w  as  admitted  to  the  hospital  for  the  third 
time  on  October  25,  1922,  and  I  operated  on  X()veml)er  8,  1922,  and  the  result  was  most 
satisfactory. 

In  the  first  attempt  I  was  guided  by  the  method  successfully  employed  by  Noble,  and  in 
studying  the  problem  at  the  srccjiid  opi  ration  I  determined  to  try  the  technic  of  Kelly,  of 
making  a  tunnel  untler  the  \  est  a  ml  ilrawiiif;;  thiough  it  a  long  flap,  dissected  from  the 
anterior  vaginal  wall  with  its  end  left  attached  to  the  vesical  opening.  I  had  grave  doubts 
as  to  my  being  able  to  employ  this  ingenious  procedure,  because  the  anterior  vaginal  tissues 
from  which  I  should  have  to  obtain  this  flap  were  so  thin,  and  were  made  up  largely  of  scar 
tissue  as  a  result  of  my  original  operation  for  the  closure  of  the  e.xtcnsive  defect  in  the 
trigone  of  the  bladder.  My  fears  were  justified,  as  after  I  had  succeeded  in  dissecting  up  a 
flap  sufficient  for  my  purpose,  I  had  exposed  the  bladder  wall  underneath  which  was  so 
extremely  thin  that  it  was  not  possible  to  leave  it  to  granulate,  and  neither  was  it  possible  to 
approximate  the  lateral  edges  of  the  vaginal  wound  as  the  denuded  surface  was  too  wide. 

Noble  has  suggested  the  use  of  the  labium  minus  as  an  attached  flap  in  this  region,  so  I 
employed  this  tissue  to  cover  the  denuded  and  weakened  area  at  the  base  of  the  bladder. 
After  making  a  tunnel  behind  the  original  site  of  the  urethra  and  drawing  the  vaginal  flap 
through  it  and  suturing  it  in  place,  I  incised  the  inner  surface  of  the  right  labium  minus  at 
its  attachment  to  the  vestibule  from  the  region  of  the  clitoris  to  its  base  and  then  unfolded 
it  by  dissection.  This  gave  an  ample  flap  attached  by  a  broad  base  which  was  easily  brought 
in  place  over  the  denuded  area  of  the  vaginal  wall  and  was  sutured  in  position  with  silkworm 
gut.  A  small  soft  rubber  catheter  was  inserted  in  the  new  urethra  and  fastened  with  a 
suture. 

The  tissues  healed  without  difficulty  and  the  result  was  most  satisfactory  as  the  patient 
was  dry  in  both  the  recumbent  and  erect  posture  and  she  can  urinate  without  difficulty. 
We  were  particularly  fortunate  in  establishing  a  good  control  in  this  case,  probably  due  to 
some  reenforcing  sutures  placed  at  the  neck  of  the  bladder  at  its  junction  with  the  new 
urethra.  Four  years  later  she  reported  that  she  had  slight  leakage.  Examination  dis- 
closed two  pinpoint  openings  alongside  the  reconstructed  urethra.  She  refused  further 
operation  as  her  condition  was  greatly  improved  over  her  original  state,  (figs.  1,  2,  3, 
4,  5,  6,  7). 

6.  Mrs.  M.  S.,  age  29,  came  under  my  care  at  the  Woman's  Hospital  in  May,  1919,  com- 
plaining of  complete  inability  to  hold  the  urine  since  an  instrumental  delivery  4  years 
previously.  On  December  8,  1915,  when  6|  months  pregnant  with  twins,  the  membranes 
ruptured  spontaneously  and  an  instrumental  delivery  was  performed.  On  the  seventh 
day  postpartum  urine  flowed  continuously  from  the  bladder.  Two  months  later  an  un- 
successful attempt  was  made  to  close  the  opening  in  the  bladder,  and  in  the  following  4 
years  thirteen  unsuccessful  attempts  were  made  by  three  different  surgeons.    Three  years 
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Fk;.  3.  The  dcniuled  area  on  the  anterior  v:iniiial  wall  is  extremelj-  thin  as  the  flap  \va« 
procured  from  the  sear  tissue  of  the  previous  operation  for  closure  of  the  defect;  therefore 
it  rerjuires  reinforcement.  The  right  labium  minus  is  put  on  the  stretch  and  an  incision 
made  throuKhoiil  its  Ictmtli  on  its  inner  surface  openiiij;  its  folds. 


Fig.  5.  Completing  the  suturing  of  this  attached  flap  to  the  defect  at  the  bladder  base 
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(luring  one  of  the  attempts,  an  al)il()niiiial  liysterccloniy  was  done,  Ijiit  for  w  hat  reason 
it  lias  not  been  possible  to  ascertain. 

The  patient  was  a  well  developcil  woman,  wcinhing  150  i)ounds.  Thr  i  \niniiia1ion 
slmwcd  the  external  (jenitals  and  the  vagina  to  be  edematous,  red  and  i  xccirinicd,  witli 
Tiiimci-ous  phosphatic  deposits  embedded  in  the  tissues.  The  entire  anterim  \ajiiiial  wall 
u  as  absent,  the  base  of  the  bladder  being  completely  gone  w  ith  the  ureters  opening  into  the 
\at;iiia.  The  urethra  was  absent  with  the  exception  of  a  small  thin  quadrangular  flap  of 
tissue  one-half  to  three-quarters  of  an  inch  in  length  which  hung  dependent  from  the  vesti- 
l)ul('  and  which  was  perfoiatcd  li\  tlic  external  meatus.  The  cervix  had  apparently  been 
ainiiutated  at  some  time  indopcndi  iitly  of  the  hysterectomy,  evidently  a  supravaginal 
opciation,  as  a  stump  could  be  palpated  above  the  flush  vaginal  vault.  The  pelvic  floor 
was  moderately  relaxed. 

The  patient  was  kept  in  bed  and  treated  by  means  of  hot  douches  and  boroglyceride 
pai  ks.  Zinc  oxide  ointment  was  used  externally.  The  patient  was  given  the  preparation 
iis(  il  by  Dr.  Thomas  Addis  Emmet  to  render  tlie  urine  a(^id  and  to  prevent  the  formation  of 
l)liusphatic  deposits:  1  dram  benzoic  acid,  2  drams  sodium  borate  in  8  ounces  of  water,  given 
ill  water,  one  tablespoonful  three  times  a  day^  and  reduced  to  1  dram  after  4  days. 

The  removal  of  the  phosphatic  deposits  was  an  extremely  painful  process.  It  was 
no(  cssary  repeatedly  to  anesthetize  the  patient  to  allow  of  this  being  done.  This  course  of 
[)n  paratory  treatment  lasted  for  6  weeks  when  the  inflammation  finally  subsided.  On 
.inly  7,  1919,  the  patient  was  operated  upon.  She  was  placed  face  downward  in  the  reverse 
l  iviidelenberg  position,  with  the  hips  markedly  elevated.  A  huge  vaginal  retractor  was 
inserted  and  the  perineum  retracted  upward.  This  position  insured  a  complete  ballooning 
111  t  he  vagina  and  of  the  bladder  and  allows  the  blood  to  run  into  the  bladder,  thus  facilitat- 
in^c  the  operative  work.  I  consider  this  posture  of  the  greatest  value  in  this  type  of  case, 
and  that  it  is  one  of  the  prime  factors  in  the  result  obtained. 

The  ureters  were  probed  to  establish  their  location.  With  scissors  a  strip  of  tissue  from 
Diie  half  to  three-quarters  of  an  inch  wide  was  excised  completely  around  the  edges  of  the 
(  a  \  ity,  extending  on  the  inner  surface  of  the  quandrangular  flap  at  the  site  of  the  urethra. 
Tlic  cervical  stump  was  grasped  with  a  bullet  forceps  and  traction  toward  the  urethra  made 
easy  the  approximation  of  the  tissues  lateral  to  the  cervical  stump,  throwing  the  margins 
lit  the  fistula  into  angles  in  the  lateral  fornices,  so  that  the  fistulous  opening  originally 
shaped  like  the  letter  O  now  became  shaped  like  the  letter  U. 

riie  vesical  edges  of  each  angle  were  then  closed  by  interrupted  sutures  of  No.  1  tanned 
ratjiut.  A  second  layer  of  interrupted  sutures  of  silkworm  gut  was  passed  through  the 
vaginal  mucosa  and  the  denuded  area  on  both  sides,  and  the  ends  left  long  and  tied  together. 
The  quadrangular  flap  at  the  site  of  the  urethra  was  placed  over  the  denuded  stump  of  the 
cei  \  ix  and  sutured  in  a  similar  manner.  The  result  of  this  operation  was  a  complete  closure 
ot'  the  defect  without  tension. 

.V  self-retaining  catheter  was  inserted  through  the  urethral  meatus  and  the  bladder  was 
washed  out  with  boric  acid  solution.  Care  was  taken  to  wash  out  the  catheter  daily.  It 
was  retained  for  12  days,  at  which  time  the  sutures  were  also  removed.  The  wound  healed 
li\  primary  union  and  is  entirely  closed  except  a  small  pinpoint  opening  on  one  side  of  the 
meatus.  The  result  was  most  satisfactory;  although  the  patient  has  no  vesical  sphincter 
she  is  able,  in  erect  posture,  to  retain  the  urine  without  leakage  for  a  period  of  2  hours;  at 
ni^ht  she  can  go  more  than  4  hours,  depending  upon  the  quantity  of  urine  being  excreted. 

In  the  past  years  she  occasionallj'  returns  because  of  the  formation  of  phosphatic  de- 
pusits  antl  irritation,  due  to  the  fact  that  she  gets  careless  about  keeping  her  urine  acid, 
\\  liich  she  is  instructed  to  do  by  taking  appropriate  medication.  When  her  urine  becomes 
Ml  111  the  irritation  subsides  and  she  is  greatly  improved  over  her  original  terrible  condition. 
liKs.  S,  9,  10,  11,  12). 
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Fig.  11.  Edges  of  denudation  closed  by  iiitcnui)! ci  1  siirmcs  uf  Xo.  1  catgut,  and  silk- 
worm-gut sutures. 
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Cases  which  were  of  imusual  difficulty,  due  to  various  compHcations  and 
in  which  a  perfect  cure  was  obtained,  may  be  mentioned  in  detail.  The  follow- 
ing five  cases  had  carcinoma  of  the  cervix  treated  by  radium  or  cautery  in  which 
an  inaccessible  fistula  developed  either  from  the  treatment,  or  the  disease. 

I.  Miss  M.  J.,  age  34,  was  treated  by  me  for  carcinoma  of  the  cervix  Class  III  in  February, 
1927.  The  disease  had  destroyed  the  anterior  half  of  the  cervix  and  was  invading  the  wall 
of  the  bladder.  4200  nig.  hours  of  radium  were  given.  The  patient  did  badly  and  became 
cachectic  and  entered  the  House  of  Calvary  as  a  hopeless  case  in  June,  1927.  She  remained 
there  until  February,  192S  when  she  returned  to  the  clinic  looking  and  feeling  well,  having 
regained  her  normal  weight,  but  complaining  of  incontinence  of  urine.  Examination 
showed  no  evidence  of  carcinoma  present,  but  a  vesico-vaginal  fistula  2  cm.  in  diameter  in 


Fig.  12.  Quadrangular  flap  at  .^^itc  of  urotlua  sutured  ovci  the  denuded  cervical  stump 

the  anterior  vaginal  fornix.  I  operated  on  February  9,  1928.  The  vagina  was  atrophic 
and  contracted.  I  made  a  Schuchardt  incision  and  did  a  flap  splitting  operating  commenc- 
ing the  incision  near  the  urethra  to  obtain  the  plane  of  cleavage,  and  displaced  the  bladder 
downward  with  a  straight  sound  passed  through  the  urethra.  The  fistula  was  closed 
transversely  with  two  rows  of  catgut  and  the  vagina  closed  with  silver  wire  sutures.  The 
fistula  healed  per  primum  and  she  has  been  well  ever  since.  I  last  saw  her  in  September, 
1941,  fourteen  years  after  tlie  treatment  for  carcinoma,  with  no  evidence  of  recurrence  and 
perfectly  dry. 

2.  Miss  E.  L.,  age  50,  first  came  under  my  care  in  September,  1902.  She  was  47  years  of 
age.  Examination  disclosed  well  advanced  epithelioma  of  the  cervix.  No  macroscopic 
involvement  of  the  broad  ligaments  or  vaginal  vault  could  be  determined.  On  September 
12,  1902,  I  opened  the  abdomen  and  removed  the  uterus  and  adnexa  by  an  ordinary  pan- 
hysterectomy. I  also  cauterized  the  cervical  site  with  the  paquelin  cautery.  The  patient 
made  a  speedy  recovery,  but  returned,  not  unexpectedly,  seven  months  later  witii  a  re- 
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currence  of  the  disease  in  tlie  vaginal  vavilt.  Examination  showed  a  nothdc  the  size  of  a 
walnut  on  the  posterior  suiface  of  the  bladder  and  base  of  the  broad  ligament.  On  April 
10,  1903,  I  relunctantly  operated,  removing  the  nodule,  after  opening  the  vaginal  vault. 
I  then  cauterized  the  whole  of  the  area,  having  in  mind  the  proximitj'  of  the  bladder.  This 
was  before  the  days  of  the  Werthcim  operation  or  radium.  The  cautery  undoubtedly  .saved 
this  woman's  life,  but  at  the  expense  of  her  bladder,  as  a  few  days  after  the  operation  she 
developed  a  vesico-vaginal  fistula  which  opened  into  the  vault.  The  patient  would  not 
consent  to  an  attempt  at  closure  of  the  fistual  until  May,  1906.  The  fistula  presented  a 
small  opening  at  the  top  of  the  vagina,  and  with  the  patient  in  the  Sims  position,  an  at- 
tempt to  close  it  was  made  by  making  a  crucial  incision  and  a  dissection  of  the  vaginal  flaps 
at  the  site  of  the  fistula,  but  the  exposuio  was  unsatisfactory  and  the  vaginal  i.mtc  was 
abandoned  for  the  suprapubic.  The  fat  abdominal  wall  and  the  adhesions  of  tin-  u  rtuin 
and  posterior  surface  of  the  bladder,  the  result  of  the  extensive  cauterization  at  t  Ik  pi  i  \  luiis 
operations,  compeled  an  abandonment  of  this  method,  as  decidedly  less  advantaticuus  than 
the  vaginal  route  in  this  case.  So  a  return  was  made  tci  the  ni'isiitial  (ipciatiuii,  and  the 
fistula  closed  very  imperfectly,  as  shown  a  few  days  lati  i  w  hi  n  a  couinh  tc  taihnr  resulted. 

In  May,  1909  she  returned  to  mo  in  good  health  and  show  ing  no  evidenre  of  leeun  euee 
whatsoever.  Her  condition  was  pitiable,  however,  her  thighs  and  external  genitals  were 
excoriated  and  in  a  distressing  state  due  to  the  constant  dribbling  of  urine.  She  had  been 
unable  to  retain  her  position  in  a  department  store  owing  to  the  urinifercnis  odor,  and  she 
was  ready  to  again  try  for  relief.  The  vagina  was  markedly  cont  lacted  and  the  tissues  w  ere 
less  elastic  than  at  the  previous  operations,  and  the  case  was  less  favorable  tliaii  before.  I 
made  deep  paravaginal  incisions  in  each  vaginal  sulcus,  severing  the  anterior  fibres  of  the 
levator  ani  muscle.  This  rendered  the  vaginal  vault  more  accessible.  I  then  made  an 
incision  from  just  below  the  external  meatus  up  the  midline  of  the  anterior  vaginal  wall  to 
the  fistulous  opening  in  the  vaginal  vault  and  continuetl  this  incision  on  thi  posti  i  ior  vagi- 
nal wall  for  about  2  cm.  beyond  the  fistula.  A  transverse  incision  was  made  at  ri^ht  angles 
to  the  above.  The  separation  of  the  anterior  vaginal  wall  from  the  bladder  was  then  begun 
at  the  outer  end  of  the  incision  just  posterior  to  the  external  meatus.  The  line  of  cleavage 
between  the  bladder  wall  and  the  lower  vagina  was  easily  found,  as  it  was  free  from  adhes- 
ions, then  when  this  was  established,  it  was  comparatively  easy  to  follow  up  this  plane  to 
the  region  of  the  adhesions,  and  it  allowed  of  their  separation,  with  a  fair  degree  of  safety 
until  the  bladder  was  completelj'  loosened  from  the  vaginal  vault.  It  is  important  to  make 
the  lateral  dissection  of  the  bladder  as  wide  as  possible  at  the  vault  to  insure  success  in  the 
next  step,  which  was  to  dislocate  the  bladder  downwards  and  outwards  through  the  incision 
in  the  anterior  vaginal  wall.  I  utilized  a  straight  male  sound.  No.  28  French,  which  was 
passed  into  the  bladder  through  the  urethra  and  used  as  a  lever  to  displace  the  organ.  The 
fistula  was  thus  made  easily  accessible  and  the  opening  was  closed  with  interrupted  Xo.  1 
chromic  catgut  sutures.  These  sutures  penetrate  the  muscular  coat  of  the  bladder  only 
and  have  the  effect  of  turning  in  the  edges  of  the  fistula.  The  vaginal  incision  was  then 
closed  with  silkworm  gut  sutures,  being  careful  to  catch  the  base  of  the  bladder  to  one  side 
of  the  line  of  sutures  closing  the  fistula,  in  order  to  avoid  the  dead  space  and  to  bring  the 
lines  of  suturing  in  different  positions.  The  paravaginal  incisions  were  then  sutured  and 
a  self-retaining  catheter  inserted.  The  result  was  perfect  and  remained  so  for  eleven  years 
when  I  last  heard  from  her.    (figs.  13,  14,  15). 

3.  Mrs.  H.  W.,  age  34,  was  admitted  to  my  service  at  the  Post-Graduate  Hospital  in 
March,  1909  with  epithelioma  of  the  cervix.  This  patient  was  very  fat  and  difficult  to 
examine.  As  the  uterus  was  movable,  it  was  thought  that  she  might  be  given  the  benefit 
of  a  radical  operation.  I  accordingly  opened  the  abdomen  and  did  a  panhj'sterectomy, 
making  an  extensive  dissection  of  the  ureters,  and  removed  as  much  of  the  broad  ligament 
and  vaginal  tissue  as  possible  after  the  method  of  Wertheim.  In  dissection  out  the  right 
ureter  I  found  it  completely  surrounded  with  a  carcinomatous  nodule  where  it  entered  the 
bladder.  As  this  nodule  involved  the  bladder,  I  deemed  it  best  to  resect  that  portion  of  the 
bladder  wall  just  superior  to  the  insertion  of  the  ureter.    I  closed  this  rather  large  opening 


Fig.  13.  Commencement  of  mobilization  of  the  bladder 
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in  the  bladdtM-  with  chiomic  catgut  sutures  and  provided  vaginal  drainage.  The  patient 
madea  good  recovery,  but  was  left  witha  vesico-vaginal  fistula  in  thecicatrix  of  the  vaginal 
vault.  Seven  months  later  she  returned  to  have  the  fistula  closed.  She  had  gained  in 
weight  and  was  feeling  well,  but  there  were  undoubted  evidences  of  induration  in  the  vault, 
showing  a  recurrence  of  the  disease.  I  operated  purely  with  the  idea  of  making  her  com- 
fortable during  the  few  months  she  would  have  to  live,  and  I  adoi)ted  the  same  plan  of 
operation  as  in  the  previous  case.  The  patient  had  a  perfect  result  so  far  as  the  cure  of  the 
fistula  was  concerned. 


Fig.  15.  \'aginal  sutures  in  silu 


4.  Mrs.  C.  M.,  age  53.  in  April,  1915  was  referred  to  me  with  carcinoma  of  the  cervi.x, 
the  parametria  apparently  not  involved.  The  case  was  suitable  for  a  Wertheim  operation, 
but  as  she  was  excessively  obese  and  her  general  condition  poor,  the  Percy  cautery  technic 
was  employed.  The  abdomen  was  opened  and  the  uterus  held  by  an  Assistant  while  the 
tissues  were  cooked  with  the  cautery  iron  for  one  hour  with  a  low  heat.  In  September, 
1916,  one  year  and  five  months  later,  she  was  feeling  well  with  no  symptoms  or  evidence  of 
carcinoma,  but  she  had  an  inaccessible  vesico-vaginal  fistida  in  the  vaginal  vault  in  dense 
scar  tissue.  I  operated  on  September  25,  1916.  A  Schuchardt  incision  was  made  as  the 
vagina  was  small,  and  the  modified  flap  splitting  technic  I  emply  was  used.  The  fistula 
was  closed  with  catgut  and  the  vagina  with  silkworm  gut.  When  the  sutures  were  removed 
on  the  fifteenth  day  a  slight  leak  appeared  and  the  catheter  was  reinserted  for  5  days.  On 
its  removal  she  was  peifectly  dry,  and  remained  so.  She  was  perfectly  well  for  several 
months  while  under  our  observation  when  we  lost  trace  of  her. 
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5.  Mrs.  M.S.,  age  50  in  1927  was  radiated  elsewhere  for  advanced  carcinoma  of  the  cervix 
In  February,  1930  she  came  under  my  care  with  an  inaccessible  vesico-vaginal  fistula  in  the 
vault,  and  there  was  an  indurated  mass  involving  the  entire  anterior  vaginal  wall,  which 
was  at  first  thought  to  be  recurrent  carcinoma.  A  sound  in  the  bladder  showed  that  the 
hard  mass  was  a  calculus  the  size  of  a  plum.  This  was  removed  through  an  incision  of  the 
anterior  vagina,  and  the  bladder  washed  out.  While  the  fistula  was  sutured  there  was  little 
expectation  of  a  cure  on  account  of  the  infection  present.  The  cystitis  was  treated,  and 
on  the  infection  being  overcome  an  attempt  to  close  the  fistula  was  made  in  May,  1930  as 
there  was  no  evidence  of  carcinoma.  .\  Schuchardt  incision  and  the  modified  flap  splitting 
technic,  as  previously  described,  was  done  but  was  a  complete  failure. 

In  February,  1931  the  above  technic  was  repeated  again  with  a  failure.  In  December, 
1931  I  made  a  third  attempt,  using  four  stay  sutures  as  tractors,  and  dissecting  out  the  en- 
tire scar  tissue  around  the  fistula,  and  separating  the  bladder  more  widely  than  before, 
using  catgut  for  the  fistula  and  silver  wire  for  the  vaginal  incision,  this  time  with  a  perfect 
result.  She  remained  dry  for25  years  when  she  developed  a  recurrence  of  the  carcinoma  and 
died  6|  years  after  her  radiation. 

The  failures  of  the  operations  in  this  case  were  undoubtedly  due  to  the  lack  of  vascu- 
larity in  the  scar  tissue  caused  by  the  radiation,  and  my  failure  to  completely  remove  the 
cicatrix. 

The  following  cases  were  of  unusual  difficulty  and  interest : 

1.  Mrs.  C.  R.,  age  37,  weight  280  pounds,  came  to  me  in  March,  1921  with  a  small  vesico- 
vaginal fistula  under  the  left  ramus  of  the  pubis  densely  adherent  to  the  bone,  with  a  dis- 
placement of  the  urethra  to  the  right  side.  This  was  the  result  of  a  pubiotomy  done  for  a 
contracted  pelvis.  Three  attempts  at  repair  had  been  made  with  failure.  I  did  a  difficult 
flap  dissection  closing  the  opening  transversely  with  a  failure.  Two  months  later  I  resected 
the  fistulous  tract  and  scar  tissue  and  closed  the  laj'ers  with  catgut  and  silkworm  gut  with  a 
successful  result.  She  remained  perfectly  dry  for  nine  years  when  she  returned  with 
leakage  caused  by  phosphatic  calculi  which  had  ulcerated  through  the  scar.  There  were 
three  small  openings,  and  I  removed  a  stone  the  size  of  a  cherry  and  several  smaller  ones, 
which  were  between  the  bladder  and  vaginal  wall.  The  bladder  was  left  open  for  drainage 
to  treat  the  infection,  but  she  refused  further  operation. 

This  case  shows  the  importance  of  keeping  the  urine  acid  and  free  from  infection  after 
these  operations.  I  have  had  several  similar  experiences  and  always  warn  these  patients 
to  test  the  urine  with  litmus  paper  and  to  keep  the  urine  acid  with  acid  sodium  phosphate 
as  required. 

2.  Mrs.  W.  P.,  age  36,  was  referred  to  me  in  January,  1934  with  a  vesico-urethro-vaginal 
fistula,  the  result  of  a  14  pound  stillbirth  with  hydrocephalus.  There  had  been  sloughing 
of  the  vaginal  mucosa  so  that  the  vagina  was  markedly  contracted  with  a  cicatricial  ring. 
The  fistula,  1  cm.,  was  at  the  site  of  the  junction  of  the  urethra  and  bladder  with  destruc- 
tion of  the  upper  half  of  the  urethra.  I  first  operated  to  close  the  fistula,  the  reconstruction 
of  the  urethra  being  deferred  for  a  later  attempt.  A  Schuchardt  incision  was  made  and  the 
cicatricial  ring  incised  on  either  side.  The  vesical  fistula  was  closed  by  the  Sims  technic 
with  silver  wire  sutures.  A  flap  dissection  was  inadvisable  due  to  the  scar  tissue.  The 
result  was  successful  in  closing  the  bladder  defect. 

The  reconstruction  of  the  urethra  was  attempted  four  months  later.  The  opening  into 
the  bladder  was  now  only  one-eighth  of  an  inch  in  size.  A  U  shaped  incision  was  made 
encircling  this  opening  and  the  urethral  margins  dissected  and  sutured  around  a  small 
catheter.  A  Kelly  mattress  suture  was  placed  at  the  site  of  the  sphincter  and  the  vaginal 
flaps  closed  over  the  urethra  with  silver  wire.  The  result  was  not  satisfactory  for  control 
of  the  urine,  although  improved. 

Five  months  later  I  used  the  Martius  technic  of  suturing  the  bulbo-cavernous  and  ischio- 
cavernous muscles  under  the  urethra.  This  operation  was  a  perfect  success  and  has  re- 
mained so  for  over  eight  years. 
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3.  Mrs.  E.  D.,  age  43,  was  referred  to  me  with  a  urinary  fistula  in  the  vault  of  the  vagina 
following  a  complete  hysterectomy  in  June,  1928.  Cystoscopy  and  .\-ray  disclosed  that  the 
bladder  was  not  involved,  and  that  the  right  ureter  had  been  severed  and  was  discharging 
into  the  vagina.  I  operated  in  February,  1929.  The  abdomen  was  opened  and  I  dissected 
the  ureter  from  the  scar  tissue  of  the  vaginal  vault.  The  ureter  was  enlarged  to  the  size  of 
a  finger.  The  bladder  was  separated  from  its  lateral  attachments,  and  a  small  opening  was 
made  in  the  fundus.  The  end  of  the  ureter  was  split  and  passed  into  the  bladder,  and  the 
split  ends  sutured  with  mattress  sutures  of  catgut  through  the  bladder  wall.  The  margins 
of  the  bladder  opening  were  sutured  to  the  ureter,  which  was  covered  with  peritoneum.  A 
drain  was  placed,  and  the  abdomen  closed.  A  perfectly  functioning  ureter  was  demon- 
strated by  the  cystoscope  one  month  later. 

4.  Mrs.  K.  T.,  age  27,  came  under  my  care  in  January,  1934  with  the  history  of  a  profuse, 
semipurulent,  foul  discharge  for  the  past  three  months  following  a  curettage  after  a  six 
months  premature  labor.  She  had  had  a  three  months  miscarriage  in  1931,  and  after  an 
unsatisfactory  attempt  at  curettage  to  stop  the  bleeding,  the  abdomen  had  been  opened 
and  a  cordiform  uterus  was  found  with  a  septum,  in  the  left  side  had  been  the  seat  of  peg- 
nancy.  The  fundus  was  opened,  the  contents  removed,  and  the  septum  divided.  She 
became  pregnant  again  in  1933  and  had  a  si.x  months  premature  labor  after  which  she  was 
curetted  for  discharge,  but  no  tissue  was  obtained  and  profuse  bleeding  and  clots  followed. 

Examination  disclosed  several  congenital  developmental  malformations.  The  anus  was 
situated  in  the  perineum,  there  were  defects  in  the  sacrum  and  in  the  upper  ribs.  The 
fundus  uteri  was  displaced  to  the  right  side  and  of  normal  depth.  The  left  side  of  the  pelvis 
was  filled  with  an  ellipsoidal  cystic  mass  extending  to  the  umbilicus.  On  a  second  exam- 
ination, to  our  surprise,  no  mass  was  felt,  and  as  subsequently  it  was  found  again  and  the 
purulent  discharge  from  the  cervix  was  intermittent,  a  tentative  diagnosis  of  an  hydro- 
salpinx was  made. 

Cystoscopy  revealed  a  congested  bladder  with  normal  capacity  and  the  right  ureter  gave 
a  free  flow  of  clear  urine.  The  left  ureteral  orifice  could  not  be  located.  Skiodan  pyelo- 
grams  revealed  a  normal  right  kidney  and  ureter,  and  was  entirely  negative  on  the  left  side. 
Tests  of  the  cervical  discharge  revealed  urinary  elements,  and  the  diagnosis  was  then 
made  of  a  uretero-cervical  fistula  resulting  from  the  postpartum  curettage  which  evidently 
perforated  the  uterine  wall  and  the  ureter. 

On  January  31 , 1934  I  did  an  exploratory  laparotomy  and  found  the  ureter  adherent  to  the 
left  side  of  the  cervix  and  the  size  of  the  index  finger.  Three  inches  upward  it  expanded  into 
a  large  globular  cyst  the  size  of  a  grapefruit,  and  above  it  divided  into  two  parts  which  were 
inserted  into  a  double  kidney  pelvis.  The  kidney  was  enormously  enlarged.  The  uterus 
was  cordiform  in  shape,  and  there  was  a  bilateral  salpingo-oophoritis  with  adhesions.  I 
split  the  posterior  peritoneum,  ligated  and  dissected  out  the  hydro-ureter,  which  was  dis- 
tended with  foul  purulent  urine,  and  placed  two  cigarette  drains.  I  removed  the  adherent 
tubes.    The  kidney  was  left  for  subsequent  removal. 

The  patient  had  a  stormy  convalescence  with  acute  peritonitis.  She  got  out  of  bed  on 
the  fifth  day,  February  6,  1934,  and  completely  tlisrupted  the  abdominal  incision.  Dr. 
Arthur  Murphy,  under  local  anesthesia,  resutured  the  wound  with  through  and  through 
sutures  and  at  the  same  time  did  an  ileostomy  on  a  distended  loop  of  the  ileum  inserting 
a  catheter  and  cigarette  drain.  A  posterior  colpotomy  was  done  later  for  diainage.  The 
patient  made  a  slow  but  good  recovery  and  was  discharged  on  April  19,  1934  to  return  later 
for  removal  of  the  kidney. 

On  June  5, 1934  Dr.  Murphy  and  I  operated  doing  a  nephrotomy  through  the  usual  kidney 
incision.  We  found  the  kidney  to  be  a  densely  adherent  sac  full  of  purulent  necrotic  tissue. 
This  was  opened  and  the  contents  evacuated  and  drainage  inserted.  She  made  a  complete 
recovery  and  was  discharged  on  July  28, 1934.  She  was  last  seen  in  December,  1935  perfectly 
well. 

5.  Mrs.  E.  H.,  age  26,  married  6  years,  was  referred  to  me  with  the  history  of  having  had 
one  labor  in  September,  1928,  at  full  term.    A  difficult  forceps  delivery  resulted  in  a  dead 
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babj-,  a  vcsico-vaginal  fistula  and  loss  of  the  uirthra.  She  had  been  operated  upon  eight 
times  during  the  past  4  years,  all  operations  endinii  in  failures.  The  last  operation  was 
in  June,  1931. 

I  first  saw  her  on  June  6,  1932,  and  my  examination  showed  a  complete  loss  of  the  urethra 
with  the  exception  of  the  external  meatus,  and  a  vesico-vaginal  fistula  circular  in  shape  and 
with  a  diameter  of  1  cm.  situated  in  the  trigone  near  the  site  of  the  internal  meatus.  On 
November  22,  1932,  I  operated  as  follows: 

An  incision  was  made  on  the  anterior  vaginal  wall  above  the  fi.stula  oiitlininii  a  quad- 
rangular flap  2.5  cm.  wide  and  3  cm.  long.  This  flap  wa.s  dissected  from  the  N  airinal  wall  up 
to  the  fistula  leaving  it  attached  with  the  upper  margins  slanting  ()hli(iu(>ly  to  the  superior 
border  of  the  vesical  defect.  The  flap  was  then  formed  into  a  tube  by  sutui  ing  the  margins 
together  after  the  technic  suggested  by  Dr.  Farrar.  A  soft  rubber  catlu'ter  w  as  then  passed 
through  this  tube  and  into  tlu>  bladder  through  the  fistula.  The  site  of  tlie  original  urethra 
was  then  dissected  out  so  as  to  foi  in  a  ilec|)  1'  sliaped  ij;roovc  and  t  he  iiewiy  constructed  tube 
was  laid  in  this  groove  and  its  end  w  ith  tlie  cathctci'  w  as  l)rought  out  of  the  external  meatus, 
and  sut  ui-ed  to  it .  Tiie  margins  of  the  grooN  e  were  t  hcii  li; outiht  together  over  the  urethral 
tube  and  sutured  with  interrupteti  sutures.  .\  Kell>'  mat  f  icss  stitch  of  linen  was  then  placed 
at  the  neck  of  the  bladder  for  control  ant!  the  edges  of  the  vaginal  denudation  were  united 
with  interruptetl  sutures. 

The  wound  healed  by  primary  union  with  a  i)erfect  restoration  of  the  urethral  canal  and 
closure  of  the  fistula.  For  a  few  days  the  patient  had  some  contiol  of  tlie  l)iadder,  but  when 
on  her  feet  the  control  was  insufficient  so  that  in  the  erect  postuic  it  was  unsatisfactory. 
I  found  that  slight  pressure  on  the  urethra  comi)letely  stopped  the  flow  of  urine,  and  I 
succeeded  in  obtaining  a  satisfactory  control  by  using  a  Thomas-Hodge  pessary  inserted  in 
the  reverse  position.  The  exact  amount  of  necessary  pressure  on  the  urethra  was  easily 
obtained  by  softening  the  pressary  in  boiling  water  and  bending  the  bulbous  end  to  the 
required  angle.  The  jiatient  is  perfectly  dry  and  comfortable  with  the  pessary,  and  she 
removes  it  for  cleansing  and  replaces  it  herself  whenever  necessary.  However,  at  times  the 
pessary  would  get  out  of  place,  due  to  the  lacerated  pelvic  floor,  so  in  June,  1933  I  repaired 
the  rcctocele  and  pelvic  floor,  since  which  time  the  pessary  remains  in  situ  and  functions 
satisfactorily.  In  the  meantime  her  husband  left  her  and  she  remarried.  She  became 
pregnant  in  May,  1!»H7  and  on  January  li),  193S  1  did  a  low  fla|.  cacs.arian  section  as  I  did 
not  consider  it  safe  to  allow  of  a  deiix'ery  through  the  |)elvis  which  would  endanger  the 
|)lastic  work  that  had  been  done  on  the  bladder  and  urethra.  She  was  delivered  of  a  7 
pounds,  2  ounces  boy,  and  is  perfectly  well  and  happy  today,    (figures  16, 17,  18,  19). 

Emmet  carried  on  the  pioneer  work  of  Sims  at  the  Woman's  Hospital  and 
had  the  most  extensive  experience  with  these  cases  of  anyone  of  his  time.  He 
reported  some  270  cases,  200  of  whom  were  cured,  or  approximately  70  pw  cent. 
He  classed  50  or  (iO  as  improved  and  5  as  inciu-able.  He  st  les.-^cd  the  inii)()rtaucc 
of  preliminary  preparation  of  the  patient  and  of  making  vaginal  incisions  to 
relieve  tension  when  necessary,  and  considered  this  was  "the  secret  of  success." 

I'ndouhtedly  the  man  who  has  had  the  greatest  experience  in  our  time  is 
Dr.  X.  Mahfouz,  Professor  of  Gynecology  in  Cairo,  Egypt.  Dr.  Mahfouz  now 
has  the  Egyptian  title  of  "Pacha,"  while  formerly  he  was  a  "Bey,"  and  as  their 
custom  is  to  place  the  title  after  the  name  he  has  frequently  been  quoted  in  the 
literature  as  "Hey"  in.stead  of  Mahfouz. 

The  incidence  of  vesical  fistula  is  very  high  in  l']gypt  as  a  seciiiol  of  lu'glccted 
lahoi',  and  thus  Mahfouz  has  had  a  vast  experience  with  these  cas(>s.  He  re- 
I)orted  in  H)29  in  the  British  Join-nal  of  Obstetrics  and  Gynaecology,  some  300 
ca.ses  he  had  ojjerated  upon  with  an  87  per  cent  cure  rate,  and  in  his  last  100  cases 
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Fig.  16.  Reconstruction  of  the  urethra.  The  dotted  line  show s  the  site  of  the  destro\'ed 
urethra  with  the  external  meatus  intact  ami  a  \-i  sic,,-\ai:iiial  fistula  at  the  neck  of  the 
bladder.  As  suggested  by  Farrar  the  quadraii'iulai-  flap  dissec  ted  fioin  the  anterior  vaginal 
wall  and  sutures  passed  to  convert  it  into  a  tuhe.  Note  the  upper  margins  of  the  flap  end 
above  the  fistula. 


Fig.  17.  A  catheter  is  passed  through  the  tube  and  into  the  bladder,  and  the  new  canal 
is  laid  in  a  deep  U  shaped  excavation  that  has  been  made  at  the  site  of  the  original  urethra. 
See  insert  A. 
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had  cured  95  per  cent.  In  1938  in  the  same  Journal  he  reported  having  operated 
upon  over  400  cases  in  30  years.    :\Iahfouz  advises  spinal  anesthesia  as  it  gives 


Fig.  18.  The  end  of  the  canal  sutured  to  the  e.xternal  meatus,  and  the  margins  of  the 
excavation  brought  together  with  sutures  over  the  new  urethra.  A  mattress  stitch  (Kelly) 
is  placed  at  the  neck  of  the  bladder.  Insert  A  shows  the  mattress  suture  tied,  and  the 
sutures  placed  to  close  the  vaginal  denudation. 


Fig.  19.  Thomas-Hodge  pessary  placed  in  reverse  position,  the  end  having  been  bent  to 
give  the  correct  amount  of  pressure  to  insure  vesical  control. 

relaxation  of  the  pelvic  floor.  He  stres.ses  the  importance  of  inverting  the 
edges  of  the  denuded  fistula  by  proper  placing  of  sutures.  He  uses  catgut  and 
silkworm  gut,  and  warns  again.st  tying  sutiu-es  too  tiglitly.    He  uses  small 
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round  needles,  and  ties  in  a  small  straight  catheter  for  drainage.  In  judging 
of  cure  rates,  however,  one  must  bear  in  mind  that  much  depends  on  the  type 
of  case.  The  postoperati\'e  inacce.ssible  fistula  in  the  vaginal  vault,  those  that 
iii\  olve  the  urethro-vesical  junction,  or  destruction  of  the  urethra,  and  those 
that  follow  radiation  for  carcinoma  with  formation  of  scar  tissue,  are  more 
difficult  to  cure  than  many  large  fistulae  situated  in  the  trigone  of  the  bladder. 

In  my  experience  the  rhajority  of  cases  seen  have  been  the  result  of  surgery, 
or  radiation  for  carcinoma.  Hysterectomy  or  radiation  by  those  lacking  opera- 
ti\  ('  skill  and  knowledge  of  gynecologic  anatomy  and  technics  are  accountable 


Fig.  20.  Schuchardt's  incision  outlined 


for  many  small  inaccessible  fistulae  in  the  vaginal  \'ault.  I  have  found  the 
Schuchardt  incision,  if  properly  made,  a  most  valuable  aid  in  o\-ercoming  inac- 
cessibility (figs.  20,  21,  22). 

I  have  stressed  the  importance  of  commencing  the  separation  of  the  vagina 
and  bladder  in  the  lower  vagina  to  establish  the  plane  of  cleavage  where  there 
is  an  absence  of  scar  ti.ssue,  and  of  using  a  straight  male  sound  passed  through 
the  urethra  to  displace  the  bladder  downward,  and  thus  bring  the  fi.stula  within 
easy  reach.  Interrupted  catgut  sutures  on  short  round  pointed  curved  needles 
close  the  fistula  inverting  the  edges,  and  silkworm  gut,  or  silver  wire,  is  used 
for  the  vagina,  being  careful  to  avoid  dead  space.  I  prefer  a  straight  catheter 
tied  in  place  for  drainage. 
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Fio.  21.  Geometric  figure  of  the  plane  of  the  incision 


n  >  incision  comjjleted  (drawn  from  lifcj 
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If  the  fistula  is  imboddod  in  scar  tissvio,  the  result  of  radiation  or  cautery,  it  is 
most,  important  to  dissect  out  this  tissue,  even  if  the  fistula  is  enlarged  thereby, 
as  the  lack  of  vascularity  will  be  a  cause  of  failure.  When  multiple  attempts 
have  resulted  in  failure  with  the  flap  splitting  technic,  I  ha\e  found  the  Sims 
operation  with  silver  wire  sutures  often  successful. 

Fistulae  involving  the  internal  vesical  sphincter  are  often  the  most  difficult 
cases  to  cure.  While  the  fi.stula  can  be  closed,  control  is  absent  because  of  the 
destruction  of  the  muscle.  Complete  or  partial  destruction  ol  \\iv  urethra  can 
be  remedied  by  the  construction  of  a  now  urethra  b\'  usin<i  the  technic  suggested 
by  Dr.  Lilian  Farrar  (10).  A  self-retaining  catlieter  should  not  be  used  in  these 
cases.  A  small  straight  tied  in  catheter  is  less  apt  to  prexcnt  healing  at  the 
vesical  neck.  It  is  often  wiser  to  secure  drainage  through  an  artificial  fistula 
made  in  the  trigone,  or  by  a  suprapubic  cystotomy.  Lack  of  control  may  be 
overcome  b.y  the  excellent  operation  recently  devised  by  Dr.  Aldridge  (17),  of 
the  Woman's  Hospital,  in  which  strips  of  the  i-ectus  fascia  are  brought  down 
behind  the  symphysis  and  united  around  the  urethra,  or  by  the  technic  of  Martins 
(18).    Urethral  fistidae  should  be  closed  transversely  to  a\-oid  constriction. 

In  certain  cases  the  I'eversed  Trendelenberg  position  is  of  advantage  in  closing 
large  fistulae.  The  posture  allows  a  clear  view  of  the  operative  field  due  to  the 
distension  of  the  vaginal  walls,  and  bleeding  is  less  troublesome  as  it  runs  into 
the  bladder. 

Rawls  (14)  technic  of  dissecting  the  pubo-cervical  fascia  from  the  vaginal 
mucosa  and  overlapping  it  gives  additional  security  to  the  flap  splitting 
operation. 

Important  points  to  remember  before  operating  are  that  post-partum  involu- 
tion must  be  completed  before  attempting  a  repair,  this  will  require  at  least  two 
months,  otherwise  the  tissues  will  be  too  soft.  Small  fistulae  often  close  them- 
selves if  a  retaining  catheter  is  used  promptly  po.st-partum  or  postoperation. 
Infection  of  the  bladder  and  tissues,  and  phosphatic  deposits  must  be  eliminated. 
The  relation  of  the  ureters  to  the  field  of  operation  must  be  determined.  All 
tension  of  the  tissues  must  be  relieved  before  suturing  the  fistula.  It  is  im- 
portant to  keep  the  urine  acid  after  operation  to  prevent  the  formation  of  phos- 
phatic deposits  and  calculi  which  may  ulcerate  through  the  scar  of  the  operation. 
Time  is  necessary  and  painstaking  care.  Haste  will  cause  failure.  It  is  easier 
to  cure  a  fistula  with  the  first  operation.  Multiple  operations  that  have  failed 
greatly  increase  the  difficulty  of  cure. 

It  should  be  remembered  that  no  one  procedure  for  the  repair  of  vesical  fistulae 
is  adaptable  to  all  cases.  Each  case  is  an  individual  problem  and  the  type  of 
technic  mu.st  be  selected,  or  improvised  to  meet  the  conditions  pre.sent. 
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IDIOSYNCRASY  TO  AMIVIONIATED  MERCURY 


MURRAY  H.  BASS,  M.D. 

[New  York] 

Idiosyncrasy  to  ammoniated  mercuiy  may  show  itself  in  many  ways ;  it  may 
appear  as  a  local  eruption  at  the  site  of  application  of  the  drug,  it  may  call  forth 
a  generalized  eruption  or  it  may  cause  not  only  manifestations  referable  to  the 
skin,  but  involvement  of  the  entire  body,  with  severe  symptoms  due  to  cerebral, 
gastro-intcstinal  and  renal  involvement.  The  case  history  here  to  be  described 
is  an  example  of  the  severest  type  of  sensiti\  eness  to  the  drug.  It  is  being  re- 
ported because  of  the  violence  of  the  symptoms,  the  long  course  of  the  illness 
and  the  importance  of  correctly  recognizing  the  drug  idiosyncrasy  as  the  causa- 
tive agent. 

CASE  REPORT 

History  (Adm.  493141).  Joseph  K.,  aged  5  years  was  first  seen  by  me  July  20, 1942.  His 
past  history  was  irrelevant.  His  only  previous  illness  was  varicella  one  year  earlier.  The 
present  illness  began  ten  daj's  before  when  the  boy  complained  of  headache  and  malaise  and 
a  morbilliform  eruption  made  its  apiicarancc  on  the  feet  and  lower  extremities,  gradually 
spreading  upward  imtil  the  entire  lioiiy  became  involved.  The  cliild  did  not  appear  very 
ill.  He  had  a  mild  conjunctivitis  but  no  cough  or  coryza.  His  |)liysician  at  first  thought 
the  child  was  suffering  from  measles,  a  diagnosis  which  seemed  lorruborated  by  the  appear- 
ance of  an  enanthem  on  the  buccal  mucosa.  There  was  considerable  headache  and  occa- 
sional vomiting. 

When  I  first  saw  the  boy  he  appeared  to  have  a  typical  morbilliform  eruption.  His  sen- 
sorium  was  clear.  He  had  no  catarrhal  symptoms.  The  throat  was  slightly  engorged  and 
on  the  buccal  mucosa  there  was  a  di  >  ]i  i  rd  enanthem,  not  as  discrete  as  Koplik's  spots.  The 
ears  were  normal.  The  heart  and  lungs  were  normal.  Tiie  abdomen  was  soft  and  the  liver 
and  spleen  were  not  palpable.  .\11  the  superficial  lymph  nodes  were  markedly  cnlarg(vl, 
especially  those  in  the  groins  and  axillae.  The  nodes  were  discrete  and  not  temler.  There 
were  no  neurological  signs.  The  genital  organs  were  negative  except  that  the  right  testis 
had  not  descended. 

Since  for  many  reasons  the  case  did  not  seem  to  be  one  of  measles,  two  other  diagnoses 
were  suggested,  first,  infectious  mononucleosis,  second,  a  toxic  rash  perhaps  due  to  food  or 
a  drug.  It  was  then  ascertained  that  about  June  20  (four  weeks  previously)  the  child  had 
developed  impetigo  which  had  been  successfully  treated  with  10  per  cent  ammoniated  mer- 
cury ointment  applied  to  the  lesions  for  five  days.  I  was  assured  that  no  merciu'y  had  been 
subsequently  applied  and  for  this  reason  was  loathe  to  blame  the  condition  on  the  drug  since 
four  weeks  would  seem  too  long  a  period  of  incubation.  A  blood  smear  was  ordered  to  deter- 
mine the  presence  of  eosinophilia  or  possibly  a  blood  picture  of  infectious  mononucleosis. 

I  did  not  hear  of  the  case  for  another  week  when  I  was  asked  to  have  the  child  placed 
under  my  care  at  the  hospital.  During  the  intervening  week  he  had  been  seen  by  Dr.  Isa- 
dore  Rosen  who  had  agreed  that  the  disease  might  well  be  due  to  idiosyncrasy  to  ammoni- 
ated mercury  and  had  finally  succeeded  in  getting  the  child's  nurse  maid  to  admit  that  she 
had  had  the  prescription  of  the  ointment  remade  several  times  and  had  applied  it  to  an 
eruption  which  had  appeared  on  the  child's  chest  on  about  July  10.  She  applied  it  in  large 
amounts  daily  for  seven  days.  During  the  week  of  July  20-27  the  condition  of  the  boy  had 
become  much  worse  and  he  was  therefore  hospitalized. 

Examination.    On  arriving  at  the  hospital  the  child's  general  condition  was  poor.  He 
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was  semi -comatose,  thrashing  about  and  rubbing  his  trunk  and  extremities  against  the  bed- 
clothes to  allay  violent  itching.  When  aroused  he  complained  of  headache  and  quickly 
lapsed  into  unconsciousness.  The  skin  of  his  entire  body  was  very  edematous,  especially 
that  of  his  face  and  scalp,  so  that  his  features  were  quite  unrecognizable.    The  skin  was 
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Kh;.  1.  Tempcraturo  cFiurt  while  in  hospital  (third  and  fourth  week  f)f  illness) 

purplish-red  in  color  and  covered  in  many  places  with  desquamated  epithelium,  which,  as 
it  peeled  off,  left  raw  denuded  areas.  On  the  feet  and  lower  legs  the  morbiilform  rash  was 
still  i)resent,  elsewhere  there  was  only  the  confluent  deep-red  erythema  above  described. 
The  remainder  of  the  physical  examination  was  unchanged.  The  ocular  fundi  were  normal. 
The  blood  pressure  was  106  sj'stolic  and  86  diastolic. 

I.iihoratonj  dula.    Blood  ;  hemoglobin,  73  per  cent;  red  blood  cells,  4,O3O,fKJ0;  white  blood 
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cells,  24,000;  segmented  polymorphonuclear  leucocytes,  37  per  cent;  non-segmented  poly- 
morphonuclear leucocytes.  33  per  cent;  monocytes,  3  per  cent;  lymphocytes,  15  per  cent; 
eosinophiles,  12  per  cent.  Urea  nitrogen,  25  mg.  per  cent.  Total  protein,  4.3  mg.  per  cent. 
Urine:  specific  gravity,  1006;  albumin,  faint  trace;  sugar,  0;  occasional  white  cell;  no  casts. 
The  stool  was  normal. 

Course.  A  continuous  intravenous  injection  of  5  per  cent  glucose  in  saline  solution  was 
at  once  started  since  the  boy  had  taken  no  fluids  for  several  days. 

Lumbar  puncture  was  considered  but  not  performed  for  fear  of  introducing  infection 
from  the  inflamed  skin. 

The  child's  temperature  fluctuated,  on  the  day  after  admission  rising  with  a  chill  to 
106°F.  (fig.  1).  Gradually  with  the  use  of  starch  baths,  simple  ointments  oxtcrnally  and 
calcium  gluconate  and  ephedrine  by  mouth,  the  child's  condition  improved  on  the  tliird  and 
fourth  days.  The  urine  showed  a  heavy  trace  of  albumin  with  hyaline  and  Ki'uiuhir  casts 
and  serious  kidney  involvement  was  feared.  However,  the  urine  cleared  rapidly  as  the  skin 
lesions  became  less  angry  looking  and  the  temperature  gradually  came  down  to  normal. 

On  August  10  the  boy  was  discharged,  his  mental  condition  normal,  the  edema  gone,  the 
rash  only  represented  by  some  dry  desquamating  areas,  the  urine  normal. 

COMMENT 

IdiosjTicrasy  to  ammoniated  mercury  is  relatively  common,  though  cases  of 
great  severity  such  as  the  one  here  described  are  rare.  In  1934  Harper  (1)  called 
attention  to  this  clinical  picture  reporting  two  cases  in  infants,  one  aged  16 
months  and  one  aged  20  months.  Both  these  children  were  desperately  ill  and 
required  hospitalization.  In  both  cases  10  per  cent  ammoniated  mercury  oint- 
ment had  been  applied  to  impetigo  lesions.  In  one  case,  "a  generalized  papulo- 
vesicular eruption  on  a  thickened  erythematous  base"  appeared  a  few  hours 
after  the  application  of  the  ointment.  The  feet  became  red,  swollen  and  edemat- 
ous, with  desquamation  before  the  condition  of  the  skin  returned  to  normal. 
In  the  second  child  symptoms  did  not  appear  until  9  days  after  the  first  applica- 
tion of  the  drug,  when  a  macular  rash  appeared  leading  to  the  diagnosis  of 
rubella.  This  child  was  acutely  ill.  The  skin  became  extremely  edematous 
followed  by  desquamation  with  many  oozing  crusted  fissures.  In  this  case  also 
the  hands  and  feet  became  greatly  swollen,  their  color  varying  from  blue  to 
almost  black.  In  both  cases  there  was  generalized  adenopathy  and  the  spleen 
was  palpable.  The  second  case  was  cured  only  after  30  days  of  illness.  Harper 
commented  on  the  paucity  of  reports  in  the  literature. 

In  1941  I  published  five  cases  of  idiosyncrasy  to  ammoniated  mercury  in- 
cluding one  of  great  severity  (2).  This  concerned  a  girl  aged  six  years  who  de- 
veloped chicken  pox;  10  per  cent  ammoniated  mercury  ointment  was  applied 
and  five  days  later  she  developed  fever  of  105. 2°F.,  unconsciousness,  jactitation, 
severe  general  adenopathy,  a  deeply  red  erythema  of  the  entire  bod.y  with  edema 
of  the  face  and  scalp  and  extreme  pruritus.  This  was  followed  by  desquamation 
and  recovery  in  about  a  week.  Before  the  correct  diagnosis  was  made,  the  case 
was  considered  to  be  one  of  toxic  scarlet  fever. 

Cases  .such  as  the  above  should  be  considered  as  suffering  from  sensitiveness 
to  the  drug  and  not  to  poisoning.  None  of  the  cases  showed  severe  renal  in- 
volvement nor  did  any  have  gingi^•itis  or  salivation.  None  of  them  were  per- 
manently damaged.    Certain  children  may  be  sensitive  to  only  one  preparation 


202 


MURR.^.Y  H.  BASS 


of  mercury,  others  may  react  to  many  different  compounds.  Thus  one  of  my 
cases  had  symptoms  follo\nng  the  ingestion  of  Calomel,  the  application  of  one 
per  cent  yellow  oxide  of  mercury  ointment  to  a  stye,  the  use  of  bichloride  of 
mercury  in  a  soap  during  an  attack  of  varicella  and  finally  from  contact  with 
metallic  mercury  itself.  This  child  developed  urticaria  from  the  absorption 
of  mercury  from  amalgam  fillings. ^  The  cases  which  showed  very  severe  general 
symptoms  appear  to  be  those  in  whom  very  large  amounts  of  mercury  have  been 
used  (i.e.,  in  one  of  my  cases  6  ounces  of  10  per  cent  ointment  was  applied  within 
a  few  daj's).  However,  certain  children  are  so  susceptible  that  an  unbehev- 
ably  small  amount  of  mercury  may  result  in  s>Tnptoms.  In  one  of  the  cases 
reported  by  me,  a  school  girl,  known  to  have  had  several  severe  attacks  of  urti- 
caria and  edema  resulting  from  the  application  of  ammoniated  mercury  oint- 
ment, developed  symptoms  after  attending  a  class  in  physics  where  she  handled 
a  glass  funnel  through  which  another  student  had  poured  metaUic  mercury. 
The  small  bits  of  mercury  clinging  to  the  glass  were  sufficient  to  cause  symptoms 
of  severe  generalized  urticaria  twenty-four  hours  after  her  hands  had  come  in 
contact  with  them. 

The  diagnosis  of  this  condition  depends  mainly  on  obtaining  an  adequate  history 
and  having  in  mind  the  fact  that  sensitiveness  to  mercury  may  give  rise  to  many 
different  clinical  pictures.  In  the  cases  in  which  severe  generalized  symptoms 
are  present,  one  should  remember  that  marked  adenopathy  may  precede  the 
pyrexia.  Eniptions  resembling  measles,  rubella  or  scarlet  fever  may  precede  the 
generalized  edematous  beefy  red  condition  of  the  skin  which  is  later  followed 
by  desquamation.  Dryness  and  cracking  of  the  epidei-mis  with  violent  pnnitus 
accompany  this  stage  of  the  iHne.-^s.  The  moderate  splenomegaly  and  the  general 
adenopathy  may  be  confusing.  Eosinophilia,  often  pre.sent  may  be  of  consider- 
able diagnostic  aid.  One  must  not  be  mislead  by  the  presence  of  chills  and  high 
fever  which  seem  to  point  toward  the  presence  of  infection. 

Although  in  severe  cases  the  condition  of  the  patient  appears  grave,  the  prog- 
nosis is  good.  Renal  damage  does  not  seem  to  follow  and  the  children  quickly 
recover  after  the  skin  has  returned  to  normal. 

Treatment  must  be  symptomatic.  In  the  case  here  reported,  intravenous 
glucose  given  at  the  height  of  the  illness  greatly  improved  the  condition.  For 
the  extreme  pmritus  local  applications  do  not  seem  to  be  of  as  much  value  as 
ephedrin  given  internally. 
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Experimental  and  clinical  investigations  point  to  a  close  relationship  of  hor- 
monal activity  to  gastro-intestinal  disease.  The  subject  is  so  vast  as  to  preclude 
any  discussion  of  the  entire  gastro-intestinal  tract.  The  stomach  and  duodenum 
will  therefore  receive  consideration  in  a  brief  review. 

One  of  the  more  promising  findings  is  the  action  of  the  chalones  on  the  volume 
and  acidity  of  gastric  secretion.  A  chalone  is  a  hormone  like  substance  which 
possesses  an  inhibitory  action.  Gray,  Wieczorowski,  and  Ivy  (1)  recovered 
>uch  a  chalone  from  the  urine  of  normal  and  pregnant  dogs  and  gave  it  the  name 
luogastrone.  All  gonadotropic  factors  as  well  as  "the  ulcer  preventing  factor 
(it  Sandweiss"  were  previously  removed  from  the  urine  prior  to  investigation  of 
the  active  factor.  Injection  of  the  substance  into  animals  and  humans  caused 
a  diminution  in  the  volume  and  acidity  of  the  gastric  secretions.  This  action  is 
-iniilar  to  that  of  enterogastrone  which  can  be  isolated  from  the  mucosa  of  the 
-mall  intestine.  Further  confirmation  of  this  relationship  is  found  when  removal 
I  it  the  small  intestine  in  dogs  is  accompanied  by  the  disappearance  of  urogastrone 
irom  the  urine.  That  a  relationship  exists  between  the  finding  of  urogastrone 
in  the  urines  of  female  dogs  and  the  high  incidence  of  peptic  ulcer  in  males  (9:1 
according  to  Abrahamson  and  Hinton  (2))  is  a  strong  possibility.  The  possible 
use  of  urogastrone,  once  chemically  isolated  and  produced,  in  the  treatment  of 
peptic  ulcer  has  been  suggested  by  the  work  of  Ivy  and  his  group.  Since  the 
ol)jective  of  all  procedures  in  operative  surgery  for  peptic  ulcer  is  the  change  of 
jiastric  physiology  especially  the  reduction  of  acidity,  such  accomplishment 
would  be  obviously  preferable  with  nonoperati\  e  methods.  On  the  other  hand 
gastrin  is  a  hormone  which  stimulates  secretion  of  the  stomach  (Edkins  (3)). 
This  hormone  is  produced  by  the  pyloric  mucosa  in  response  to  the  presence  of 
food  stuffs  in  this  region. 

It  has  been  postulated  that  humoral  factors  from  the  brain  play  an  integral 
part  in  the  pathologic  physiology  of  the  stomach.  The  post-mortem  findings  of 
ircsh  gastric  lesions  following  injury  at  the  ba.se  of  the  brain  ha^•e  stirred  up  the 
hypothesis  that  neurogenic  or  hormonal  influences  from  the  hypothalamic  ai-ea 
are  associated  with  gastric  ulceration.  Sheehan  (4)  has  demonstrated  that  the 
hypothalamus  is  the  center  for  the  autonomic  nervous  system,  the  posterior  and 
lateral  portion  being  concerned  with  the  origin  of  the  sympathetic  impulses 
!  while  the  anterior  portion  is  associated  with  parasympathetic  impulses.  Stimu- 
lation of  the  fomier  causes  delay  of  activity  and  emptying  of  the  entire  gastro- 
intestinal tract  and  rise  in  blood  pres.sure,  while  stimulation  of  the  latter  pro- 
duces increased  activity  of  the  gastro-intestinal  tract  with  either  an  immediate 
'    reaction  or  a  delaj'ed  or  hormonal  reaction.    Further,  the  hypothalamus  may 
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act  through  the  pituitary  as  an  intermediar}-  since  it  is  knowTi  that  injury  to  the 
former  area  will  decrease  the  antidiuretic  hormone  output  of  the  pituitary  gland 
and  result  in  diabetes  insipidus.  It  is,  however,  the  considered  opinion  that  a 
direct  relationship  between  the  hypothalamus  and  peptic  ulcer  has  not  been  es- 
tablished. This  is  borne  out  by  two  salient  features:  1)  In  hypothalamic  lesions 
there  are  multiple  small,  acute  erosions  or  small  ulcerations  of  the  gastric  mucosa 
in  contrast  to  the  one  or  two  large  ulcers  found  in  clinical  peptic  ulcer;  2)  the 
ulcerations  of  hypothalamic  origin  are  found  throughout  the  gastric  mucosa  in 
contrast  to  the  frequency  of  peptic  ulcer  along  the  les.ser  curvature. 

One  of  the  most  interesting  clinical  features  of  peptic  ulcer  is  the  predomi- 
nantly higher  incidence  among  males  as  previously  stated.  It  is  also  common 
knowledge  that  gastric  acidity  reaches  unusually  low  levels  during  pregnancy 
and  that  remissions  of  peptic  ulcer  symptomatologj'  occur  during  pregnancy 
(Strau.ss  and  Castle  (5)).  That  some  endocrine  basis  is  present  is  not  only  sug- 
gested by  clinical  observations  but  by  many  expeiimental  findings.  Calmer, 
Atkin.son,  and  Ivy  (6)  observed  a  marked  diminution  of  the  gastric  secretions  in 
respon.se  to  anterior  pituitary-like  substances  found  in  pregnant  urine.  Whether 
this  hormone  plays  a  direct  part  or  whether  it  depends  indirectly  for  its  effect 
on  the  ovaries  is  not  yet  clear.  Ferguson  (7)  has  shown  that  progesterone  does 
cause  a  marked  diminution  in  the  tonus  and  amplitude  of  contractions  of  iso- 
lated small  muscle  of  the  i^ma]\  intestine.  Its  effects  on  gastric  mucosal  activ- 
ity, however,  are  varied  (Manville  and  Munroe  (8)).  It  may  nevertheless  bear 
some  relationship  to  urogastrone  previously  discussed.  All  of  these  hormones 
are  finely  balanced  and  the  up.set  of  one  unbalances  the  entire  scale. 

The  part  played  by  estrogen  is  still  uncertain.  WinkeLstein  (9)  explored  the 
subject  quite  intensively  l)ut  his  results  were  inconclusive.  Ivy  and  his  workei-s 
were  unable  to  detect  significant  recession  of  peptic  ulcer  with  estrogen  therapy 
nor  were  the  experimental  results  conclusive.  Abrahamson  and  Hinton  (2) 
studied  the  response  of  male  patients  possessing  duodenal  lesions  to  estrogen 
therapy.  More  than  80  per  cent  presented  symptomatic  cure  and  about  43 
per  cent  roentgenologic  cure,  figures  which  are  higher  than  in  control  groups. 
It  is  distinctive  to  note,  however,  that  total  and  free  acidity  showed  a  tendency 
to  increase  rather  than  decrease  as  a  result  of  estrogen  therapy.  Further  work 
both  clinically  and  experimentally  is  taking  place  with  estrogens,  testosterone, 
and  anterior  pituitary-like  substances. 

Again  in  gastric  carcinoma  the  high  incidence  of  the  di.'^ea.ses  in  the  male  3:1 
suggests  the  endocrines  as  a  factor.  The  relationship  of  estrogen  to  carcinoma, 
especially  in  the  genital  organs,  has  received  special  focus.  Murlin  (10)  has 
demonstrated  increased  cellular  activity  in  response  to  estrogens  and  androgens. 
E.xcessive  excretions  of  cholesterol  into  the  urine  of  carcinomatous  individuals 
without  increased  nitrogen  output  suggests  a  change  in  steroid  metaboli.sm.  In 
some  experimental  studies  the  production  of  carcinoma  was  accomplished  only 
when  theelin  was  added  to  a  carcinogenic  hydrocarbon.  In  contrast  to  the.se 
findings  some  workers  report  no  carcinogenic  stimulation  by  estrogen.  It  may 
be  inferred  that  the  balance  of  androgen,  and  some  of  the  other  steroids  is  of 
greater  importance  than  the  effect  of  each  individual  hormone. 
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Gastro-intestinal  disease  is  yet  a  tremendous  problem  since  the  pathologic 
physiology  and  etiology  are  not  yet  well  understood.  In  spite  of  the  many 
advances  in  surgical  techniques  and  pre-  and  postoperativ(>  care  with  reduction 
of  mortality  and  morbidity  rates,  recurrence  rates  are  still  too  high.  Whether 
the  relationship  of  the  hormones  to  these  diseases  will  provide  a  therapeutic  way 
out  still  is  far  from  settled.  Much  more  experimental  work  is  required  and 
many  complex  problems  have  unbroken  surfaces  but  the  solution  will  be  facili- 
tated and  hastened  through  experimental,  physiologic  surgery. 
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The  relative  infreciuent  occurrence  of  meningiomas  in  the  posterior  fossa  when 
compared  to  those  found  above  the  tentorium  is  apparent  from  the  statistics 
published  in  "Meningiomas"  by  Gushing  and  Eisenhardt  (1).  Further  sub- 
division of  these  tumors  in  the  posterior  fossa  is  made  by  the  authors  who  spUt 
oflf  a  small  group  of  which  the  outstanding  characteristic  is  the  resemblance  it 
beai-s  to  the  s\Tnptomatology  of  the  acoustic  tumors.  In  this  group  is  one  case 
history  of  a  very  small  meningioma  which  previously  had  been  described  in 
detail  by  Monrad-Krohn  (5).  In  the  discussion  of  this  case  Dr.  Gushing  points 
out  the  extreme  rarity  of  such  lesion,  he  lists  the  other  few  similar  cases  reported 
and  cites  a  solitary  case  encountered  by  Dandy  in  a  very  large  experience  with 
operations  on  the  trigeminal  and  acoustic  nerves  in  the  lateral  recess.  Since 
the  pubUcation  of  "Meningiomas"  in  1938,  Gardner  and  Turner  (3)  reported  a 
meningioma  1.5  cm.  in  diameter  arising  from  the  dura  in  the  region  of  the  poms 
and  adjacent  to  but  separated  from  a  Schwannoma  in  the  angle.  A  reference 
to  two  ca.ses  is  made  by  Lysholm  (4)  in  a  paper  on  the  X-ray  diagnosis  of  recess 
meningiomas.  Scott  (6)  describes  a  meningioma  within  the  internal  auditory 
canal  encountered  in  some  studies  he  was  making  of  sections  of  the  petrous 
bone.  The  rarity  of  the.se  lesions  and  the  resemblance  in  many  details  to  the 
ca.se  of  Monrad-Krohn  had  led  to  the  reporting  of  the  following  case. 

CASE  REPORT 

History  (Adm.  485487;.  S.  T.,  a  45  year  old  unmarried  woman,  was  sent  into  the  hospital 
by  Dr.  Lester  Coleman  with  a  diagnosis  of  acoustic  tumor.  Following  an  upper  respiratory 
infection  some  four  years  previously  there  had  been  a  sudden  onset  of  tinnitus  in  the  left 
ear.  So  sudden  was  the  appearance  of  this  symptom  that  the  patient  was  first  aware  of  it 
on  using  the  telephone,  and  registered  a  complaint  with  the  telephone  company  that  the 
instrument  was  out  of  order.  The  tinnitus  persisted,  and  loss  of  hearing  in  the  left  ear 
gradually  advanced  to  the  stage  of  almost  complete  deafness.  During  this  four  year  period 
there  were  occasions  when  the  patient  walked  somewhat  unsteadily  and  suffered  from  ver- 
tigo. Two  weeks  prior  to  admission  to  the  hospital  she  first  noted  a  slight  twitching  of  the 
left  lower  eyelid.  The  twitching  lasted  only  a  short  time  but  recurred  at  frequent  intervals, 
and  subsequently  spread  to  involve  the  cheek  and  the  upper  lip.  In  the  intervals  between 
twitchings  the  face  felt  stiff.  .\t  no  time  had  there  been  any  severe  headache  nor  any  other 
complaints  referable  to  the  nervous  system. 

Examination:  The  patient  sometimes  postured  the  head  with  the  occiput  to  the  left. 
There  was  an  occasional  nystagmoid  jerk  on  looking  to  the  right.  There  was  bilateral  cor- 
neal hypesthesia  and  questionable  slight  hypalgesia  of  the  first  branch  of  the  left  fifth 
nerve.  The  left  palpebral  fissure  was  wider  than  the  right  and  there  was  a  slight  weakness 
of  the  muscles  innervated  by  the  left  seventh  nerve,  peripheral  in  tyi>e.  Hearing  was  prac- 
tically absent  and  vestibular  responses  were  absent  on  the  left  side.  Taste  seemed  normal. 
In  the  lower  extremities  the  deep  reflexes  were  a  shade  more  active  on  the  left  than  on  the 
right  side.    No  other  abnormalities  of  the  central  nervous  system  were  noted. 

X-ray  examination  of  the  petrous  bone  was  first  reported  as  showing  an  erosion  near  it« 
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tip.  Studies  made  of  the  films  subsequent  to  the  operation  were  reported  as  showing 
sliiilit  but  distinct  increase  in  density  on  the  left  side  posterior  to  the  petrous  apex  in  the 
n  ^'ion  of  the  porous  acousticus. 

Course:  On  February  27,  1942  a  hemi-suboccipital  craniotomy  was  carried  out  under 
local  anesthesia  with  the  patient  in  the  sitting  position.  When  the  cerebellum  was  re- 
tracted a  cherry-sized  tumor  springing  from  the  lateral  dura  was  uncovered.  Its  mesial 
surface  was  quite  free  from  the  pons.  The  tumor  was  irregular  in  shape  and  had  a  nodular 
siinare.  Its  gross  appearance  was  that  of  a  meningioma  rather  than  that  of  the  usual 
acoustic  tumor.  At  first  neither  the  seventh  nor  the  eight  nerves  could  be  seen.  But  as 
'  s  of  the  tumor  were  removed  with  a  curette  the  nerves  were  brought  into  view.  The 
•  nth  nerve  was  stretched  across  the  antero-superior  surface  and  the  eighth  nerve  at  the 
cro-inferior  surface  of  the  growth.  When  the  tumor  had  been  removed  these  nerves 
'  •  I  c  visualized  entering  the  porus,  but  they  were  separated  by  an  appreciable  space,  giving 
tlir  appearance,  as  noted  by  one  observer  at  the  operation,  of  a  wishbone.  The  tumor  ap- 
]>cared  to  spring  from  the  posterior  lip  of  the  porous  acousticus.  It  was  reported  to  be  a 
iiK  uingioma. 

The  postoperative  course  was  entirely  uneventful.  The  tinnitus  disappeared  promptly, 
hut  there  was  no  improvement  in  hearing.  Taste  was  lost  over  the  anterior  two-thirds  of 
tlic  tongue  on  the  left  side. 

I'lie  patient  was  seen  eleven  months  after  the  operation.  She  complained  again  of  tin- 
nitus. Hearing  was  completely  absent  on  the  operated  side,  antl  the  patient  believed  that 
it  was  somewhat  diminished  on  the  other  side.  She  stated  that  at  times  the  left  side  of  her 
lace  felt  stiff,  and  that  when  she  is  very  tired  there  is  an  occasional  twitch  of  the  left  lower 
(•\  (  lid.  On  examination  there  appeared  to  be  a  slight  weakness  of  the  left  side  of  the  face. 
Hearing  was  absent  on  the  left.  Taste  was  lost  over  the  anterior  two-thirds  of  the  tongue 
on  the  left.    No  loss  of  sensation  of  the  face  or  canal  of  the  ear  could  be  found. 

Comment:  The  loss  of  taste  which  followed  the  operation  can  be  explained  by  injury  to 
the  nerve  of  Wrisberg.  This  is  readily  understood  when  the  position  of  the  tumor  is  re- 
I  ailed.  In  its  growth  it  separated  the  seventh  and  eighth  ii(  r\(  s.  Undoubtedly  the  nerve 
of  Wrisberg  which  was  not  seen  at  the  time  of  the  operation  was  injured  during  the  removal 
of  the  tumor.  It  is  not  so  eas}'  to  explain  the  absence  of  interference  with  taste  prior  to  the 
operation.  In  this  connection  the  exceptionally  fine  article  by  Furlow  on  Tic  Douloureux 
of  the  Nervus  Intermedius  (2)  is  recalled. 

SUMMARY 

A  case  of  a  small  meningioma  in  the  ceiebelio-pontiiK"  angle  is  described.  It 
is  of  interest,  not  only  because  of  its  comparati\  e  laiity,  but  because  of  the 
abrupt  onset  of  the  eighth  nerve  symptoms,  the  iiiitativc  phenomena  of  the 
seventh  nerve  and  the  operative  trauma  to  the  neiMis  intcinirdius. 
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THE  RELATIONSHIP  OF  ESTROGENS  TO  DYSURIA  AND 
INCONTINENCE  IN  POST-MENOPAUSAL  WOMEN 


SAMUEL  H.  GEIST,  M.D.,  and  UDALL  J.  SALMON,  M.D. 
[Xeic  York] 

During  the  course  of  our  studies  of  various  aspects  of  the  menopause,  we  were 
impressed  with  the  frequency  with  which  post -menopausal  women  complained 
of  some  disorder  of  micturition,  such  as  frequency,  urgency,  dysuria  or  urinary 
incontinence.  Our  attention  was  also  drawn  to  the  fact  that  very  frequently 
cystoceles  or  rectoceles  or  uterine  prolapse  would  become  first  noticeable  to  the 
patient  after  the  menopause.  It  seemed  to  us  that  there  might  be  some  relation- 
ship between  the  occurrence  of  these  symptoms  and  the  development  of  a  defi- 
ciency of  estrogenic  hormone.  Accordingly,  about  seven  years  ago  we  began  a 
series  of  studies  designed  to  determine  whether  there  was  any  relationship  be- 
tween these  symptoms  and  estrogen  deficiency.  In  an  earlier  publication  we 
reported  our  ob.servations  in  10  cases  (1).  Here  we  wish  to  report  the  results  of 
our  studies  in  an  additional  20  cases. 

METHODS  AND  MATERI.\LS 

Of  the  20  cases  studied  12  complained  of  dysuria  and  frequency  and  8  of 
incontinence  on  coughing,  laughing  or  sneezing.  The  ages  varied  from  49  to  71 
years.  Of  the  20  patients,  15  were  multipara;  3,  primipara  and  2,  nullipara. 
Five  had  had  aome  form  of  vaginal  plastic  (1,  a  parametrial  fixation  for  prolapse 
and  a  vulvectomy  for  kraurosis;  2,  anterior  colporrhaphies  for  cystocele  and  2, 
urethroplasties  for  urinary  incontinence).  Ten  patients  had  moderate  cysto- 
urethroceles;  4  of  these  complained  of  incontinence. 

All  patients  were  submitted  to  the  routine  general  medical  and  gynecologic 
examination  in  addition  to  cystoscopy.  During  the  past  three  years  cystometric 
determinations  were  also  performed.  The  estrogen  status  of  the  patient  was 
determined  by  the  means  of  vaginal  smears.  The  smears  were  prepared  accord- 
ing to  the  aqueous  fuchsin  technitiuc  which  wo  have  employed  routinely-  for  the 
past  .seven  years  (2,  3). 

In  none  of  the  20  cases  could  we  find  any  evidence  of  infection  in  the  urinary 
tract.  In  17  of  the  cases  cystoscopic  examination  revealed  slight  congestion  of 
the  trigone.  The  u.sual  treatment  of  these  cases  with  bladder  irrigations,  silver 
nitrate  instillations,  etc.,  resulted  in  only  temporary  relief  of  the  frecjuency  and 
dysuria  but  had  no  effect  on  the  incontinence.  All  of  the  20  cases  manifested 
\  arying  degrees  of  estrogen  deficiency. 

In  order  to  determine  whether  the  estrogen  deficiency-  was  etiologically  related 
to  the  luinary  tract  symptoms  these  patients  were  given  estrogen  therapy  for 
periods  \  arying  from  4  to  12  weeks.  After  the  institution  of  estrogen  therapy 
\aginal  smears  were  taken  twice  weekly  and  cystometric  determinations  per- 
formed when  the  vaginal  smears  showed  a  full  estrogenic  effect.  The  results  of 
our  cy.stometric  studies  are  being  rej)orted  elsewhere. 
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Dosage  of  estrogens.  Twelve  of  tlie  patients  were  given  estradiol  benzoate 
(Progynon  B)  in  doses  of  10,000  R.U.  three  times  weekly.  Eight  of  the  patients 
were  given  estradiol  dipropionate  (Diovoeylin)  in  doses  of  1  mg.  three  times 
weekly  or  2.5  mg.  twice  weekly. 

Effect  of  estrogens  on  frequency  and  dijsuria.  Of  the  12  cases  treated,  10  re- 
ported considerable  improvement  at  the  end  of  two  weeks.  Six  patients  were 
completely  relieved  at  the  end  of  three  weeks.  At  the  end  of  foiii-  weeks  all  but 
2  reported  complete  relief.  Of  the  2  remaining  cases,  1  remained  unimproved 
and  1  reported  aggravation  of  the  symptoms.  Relief  of  symptoms  was  paral- 
leled by  evidence  of  progressive  estrogenic  effects  in  the  vaginal  smears.  Pa- 
tients remained  symptom-free  for  periods  \ur.\'irig  from  3  to  17  weeks  after  dis- 
continuation of  the  estrogens.  Recurrence  of  symptoms  was  found  to  be 
associated  with  reappearance  of  signs  of  estrogen  deficiency  in  the  vaginal  smears. 

Effect  of  estrogens  on  urinary  incontinence.  Of  the  8  cases  complaining  of 
urinary  incontinence,  3  were  completely  relieved  at  the  end  of  approximately 
three  weeks  of  therapy  (one  case  was  given  20,000  R.U.  estradiol  benzoate  three 
times  weekly;  two  cases,  5  mg.  estradiol  dipropionate  twice  weekly).  The  5 
cases  receiving  the  smaller  doses  (4,000  R.U.  estradiol  benzoate  or  1  mg.  estradiol 
dipropionate  three  times  weekly)  were  either  only  slightly  or  not  at  all  improved 
after  three  weeks  of  therapy.  The  dose  of  estrogens  was  then  increased  in  these 
cases  to  20,000  R.U.  estradiol  benzoate  three  times  weekly  or  5  mg.  estradiol 
dipropionate  twice  weekly.  Following  two  weeks  of  therapy  with  the  increased 
dosage,  the  incontinence  was  relieved  in  three  of  the  patients.  Two  remained 
unimproved.  The  duration  of  the  therapeutic  effect  varied  from  4  to  6  weeks 
after  the  discontinuation  of  the  estrogens.  The  incontinence  promptly  re- 
sponded thereafter  to  additional  estrogen  therapy. 

Correlation  of  vaginal  smear  findings  and  symptoms.  The  vaginal  smears 
which  were  taken  twice  weekly  revealed  progressive  estrogenic  effects  which 
paralleled,  with  but  slight  deviation,  the  clinical  picture.  Thus  in  the  group  of 
patients  treated  with  high  doses  of  estrogens  in  whom  clinical  improvement  was 
steady  and  rapid,  the  smears  showed  good  estrogenic  response  at  the  end  of  a 
week  and  full  estrogenic  reaction  at  the  end  of  the  second  week,  a  full  week  before 
the  maximal  therapeutic  effect  was  observed.  In  the  group  of  cases  treated  with 
small  doses  of  estrogens  the  inadequacy  of  the  dosage  was  attested  by  the  incom- 
plete estrogenic  effects  in  the  smears  as  well  as  by  the  failure  to  appreciably 
influence  the  symptoms. 

It  is  noteworthy  that  when  the  same  patients  were  .subsecjuently  treated  with 
much  larger  doses  of  estrogens  the  striking  clinical  improvement  was  paralleled 
by  the  appearance  of  marked  estrogenic  effects  in  the  smears.  Furthermore, 
when  symptoms  gradually  returned  after  the  discontinuation  of  estrogen  theiapy, 
the  vaginal  smears  were  found  to  lunc  regressed  to  a  state  of  deficiency  com- 
parable to  that  which  existed  before  tlie  institution  of  the  estrogen  therapy. 

Four  of  the  cases  (2  complaining  of  fre([uency  and  dysuria  and  2  of  inconti- 
nence) were  not  improved  in  spite  of  intensive  estrogen  therapy  and  evidence  of 
full  estrogenic  effect  in  the  vaginal  smears.    The  failure  of  these  cases  to  respond 
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to  estrogens  may  Ije  attributable  to  the  fact  that  these  patients  probably  had 
extensive  anatomic  defects  in  the  sphincter  mechankm.  Three  had  cysto- 
urethroceles,  one  had  had  a  parametria!  fixation  operation  for  prolapse  and  had 
developed  the  incontinence  thereafter. 

It  is  e\ident  that  the  incontinence  in  a  given  case  may  be  contributed  to  by  two 
independent  etiologic  factors.  \iz:  an  anatomic  lesion  and  an  estrogen  deficiency. 
Correction  of  one  factor  (e.g.,  the  estrogen  deficiency)  may  not  be  .suflBcient  to 
restore  complete  functional  efficiency  to  the  .sphincter  mechanism. 

Control  studus  with  progesterone,  testosterone  and  saline.  In  order  to  determine 
whether  the  therapeutic  effect  observed  after  the  estrogenic  injections  was  spe- 
cific and  also  as  a  psychotherapy  control  a  number  of  the  women,  when  .s^-mptoms 
recurred,  were  gi\en  progesterone.  te.sto.«terone  or  .saline.  Five  women  were 
given  injections  of  progesterone  (10  mg.  three  times  weekly  for  three  weeks);  9, 
testosterone  propionate  (25  mg.  three  times  weekly  for  four  weeks);  and  6  were 
given  .subcutaneous  injections  of  saline  three  times  weekly. 

Comparative  therapeutic  residts  obtained  with  progesterone,  testosterone  and  saline: 
Of  the  5  patients  treated  with  progesterone.  1  reported  sUght  improvement  at  the 
end  of  two  weeks  and  4  no  improvement.  Of  the  9  causes  treated  with  testaste- 
rone,  5  reported  no  improvement.  2.  .slight  improvement  and  2,  aggravation  of 
s\-mptoms.  Of  the  6  patients  treated  with  saline,  1  reported  verA-  slight  im- 
provement of  the  frequency,  of  the  remaining  5,  4  reported  no  improvement  and 
1  reported  aggravation  of  the  s\-mptoms. 

The  slight  improvement  which  a  few  of  the  patients  ref>orted  after  the  pro- 
gesterone and  saline  injections  are  obviously  to  be  interpreted  as  ps>-chothera- 
peutic  effects.  The  same  probably  true  of  the  response  of  the  2  ca.-*es  to 
testo.sterone.  There  is  however,  some  experimental  evidence  which  indicates 
that  testosterone  may  have  an  e.«tromimetic  action  (4)  although  the  dosage  in 
these  ca.ses  was  too  small  to  produce  demon.'^rable  estrogenic  effects  in  the 
smears. 

DISCUSSIOX 

On  the  basis  of  these  obsen'ations  it  seems  permissible  to  conclude  that  an 
estrogen  deficiency  in  elderly  women  may  be  the  cause  of  frequency,  dysuria  and 
even  incontinence.  The  estrogen  deficiency  per  se,  however,  does  not  invariably 
cau.se  the  urinan*  incontinence,  since  in  many  instances  we  have  found  evidence 
of  marked  estrt^n  deficiency  without  this  disorder. 

.\s  regards  the  incontinence,  there  appear  to  be  two  etiologic  factors,  \iz.,  1) 
the  long  standing  estrogen  deficiency  and  2)  some  anatomic  defect  in  the  sphinc- 
ter mechani.sm,  the  latter  being  the  result  of  an  old  obstetric  injur\-.  When  the 
patient  Is  adequately  supplied  with  estrogens  by  her  functioning  ovaries,  this 
.•sphincter  defect  may  not  be  suflBciently  marked  to  interfere  with  functional 
efficiency,  but  following  a  long  period  of  estrogen  deprivation,  with  its  attendant 
atrophy  and  loss  of  tone  in  the  contiguous  .supporting  tissues,  the  functional 
efficiency  of  the  sphincter  may  become  impaired  to  such  a  degree  that  inconti- 
nence results.  This  theor>-  would  .satisfactorily  explain  why  women  frequently 
do  not  develop  incontinence  until  after  the  menopau.se. 
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Perhaps  the  chief  practical  vahie  of  this  study  consists  of  the  demonstration 
that  some  cases  of  urinary  incontinence  can  be  relieved  by  estrogens  and  do  not 
ic'iiuire  surgical  treatment.  On  the  basis  of  our  observations  we  now  submit  all 
clilorh'  women  complaining  of  urinary  incontinence  to  an  investigation  of  their 
otrogen  status.  If  they  are  found  to  be  markedly  deficient  in  estrogens  they 
arc  given  an  intensive  course  of  estrogen  therapy.  Not  infrequently,  these 
pat  ients  are  so  improved  that  operation  is  unnecessary.  In  those  cases,  however, 
in  which  there  is  a  cystocelc  or  uterine  prolapse  an  appropriate  vaginal  plastic 
opcMation  can  be  performed  after  the  estrogen  therapy.  Histologic  studies  of 
tlie  musculo-fascial  tissues  of  the  vagina  before  and  after  estrogen  therapy  indi- 
cate that  the  estrogens  markedly  increase  the  vascularity  and  thickness  of  these 
tissues  facilitating  the  dissection  and  the  anatomical  restitution.  Furthermore, 
Ix'cause  of  the  improved  blood  supply,  the  estrogens  probably  promote  more 
satisfactory  healing. 

COXCLUSIOXS 

1.  Long  standing  estrogen  deficiency  may  cause  dysuria,  frequency,  urgency 
and  urinary  incontinence  in  post-menopausal  women. 

2.  Intensive  parenteral  therapy  with  estrogens  relieves  the  symptoms  in  the 
majority  of  instances  at  the  end  of  three  or  four  weeks. 

3.  Vaginal  smear  control  is  essential  to  insure  adequacy  of  estrogen  therapy. 

4.  It  is  recommended  that  post-menopausal  women  complaining  of  inconti- 
nence be  given  a  therapeutic  trial  with  estrogens  before  resorting  to  surgical 
procedures. 

We  are  indebted  to  Schering  Corporation,  Bloomfield,  Xew  Jersey,  for  the 
estradiol  benzoate  (Progynon  B)  and  to  Ciba  Pharmaceutical  Products  for  the 
estradiol  dipropionate  (Di-Ovocylin)  used  in  this  study. 
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EXTRATESTK  TLAR  CHORIOEPITHELIOMA  IX  A  MALE  PROBABLY 
PRLAL\RY  IX  THE  URIXARY  BLADDER 


A.  H\'MAX,  M.D.  AND  H.  E.  LEITER,  M.D. 
[New  York] 

Although  chorioepithelioma  is  well  known  to  gynecologists,  it  is  rarely  encoun- 
tered in  the  male.  On  occasions  chorioepithelioma  is  seen  in  testicular  neo- 
plasms. It  is  however  an  extreme  rarity  to  find  this  condition  in  the  male  where 
the  primary  focus  is  proven  to  be  extratesticular.  In  order  to  be  certain  that 
the  tumor  was  not  primary  in  the  testes,  serial  sections  of  both  testicles  must 
be  studied  gi-ossly  and  microscopically  not  only  to  exclude  a  small  area  of  chorio- 
epithelioma, but  it  is  also  necessary  to  be  certain  that  there  is  no  evidence  of  a 
healed  scar  in  the  testis  which  may  have  been  the  primary  focus.  There  are 
only  ten*  such  ca.'^es  in  the  literature  at  the  present  time  (1-10).  We  wish  to 
add  an  eleventh  case  to  the  series.  It  is  of  interest  that  this  represents  the 
fourth  ca.se  from  this  hospital  and  the  third  ca.se  in  which  the  bladder  was 
probabh-  the  primary  focus. 

CASE  REPORT 

History:  (Adm.  499616).  .\.  M.,  a  white  man  57  years  of  age  was  admitted  to  The  Mount 
Sinai  Hospital  December  27,  1942.  He  gave  a  history  of  intermittent  gross  hematuria  for 
several  months.  Four  weeks  prior  to  his  admission  he  had  a  rather  profuse  hematuria,  llr 
was  taken  to  another  institution  where  intravenous  urography  was  done  and  showed  t 
normal  upper  urinary  tract,  hut  there  was  a  filling  defect  on  the  left  side  of  the  bladder  in 
the  cystogram  shadow.  C.ystoscopy  was  carried  out  at  that  time  and  the  patient  was  tol  i 
that  he  had  a  calculus  of  the  bladder  and  required  operation.  \  suprapubic  cystotomy  w.i- 
done  and  the  surgeon  encoimtered  an  extensive  neoplasm  of  the  bladder  which  bled  very 
freely.  Biopsy  specimens  were  taken  and  the  growth  was  fulgurated.  The  biopsy  speci 
mens  were  reported  as  "carcinoma."  Since  the  family  was  advised  that  the  condition  w;i~ 
inoperable,  the  patient  was  transferred  to  our  care  with  a  suprapubic  drainage  tube  in  place 
Since  operation  the  urinary  drainage  had  been  brownish  and  bloody  from  time  to  time.  Ht 
had  had  episodes  of  severe  singultus.  His  anemia  had  been  treated  with  repeated  trans 
fusions. 

Examination:  The  patient  was  a  pale,  chronically  ill  man  with  some  cough  and  miM 
dyspnea.  The  breasts  were  hypertrophied  and  firm.  The  heart  appeared  normal  and  tin 
lungs  were  clear  e.xcept  for  slight  dullness  over  the  right  upper  lobe.  The  abdomen  w;i< 
norma!  except  for  the  recent  suprapubic  scar  with  a  draining  suprapubic  tube.  There  was 
a  vague  sense  of  a  mass  in  the  region  of  the  wound.  The  testes  on  palpation  were  normal 
There  was  no  abnormality  on  rectal  examination. 

Laboratory  data:  The  urine  was  grossly  cloudy  and  brownish  in  color  and  microscopically 
showed  many  pus  cells  and  red  blood  cells.  Blood  urea  nitrogen  was  10  mg.  per  cent 
Studies  of  the  blood  [>hosphatase  were  reported  as  showing  an  acid  phosphatase  f)f  12  and 
an  alkaline  phosphatii.se  of  9  King  .\rmstrong  units.  Excretory  urography  revealed  :i 
grossly  normal  upper  urinary  tract  on  both  sides.  The  cystogram  shadow,  however,  showed 
many  filling  defects  in  the  wall  of  the  bladder  which  were  interpreted  as  neoplastic  involve- 
ment.   Roentgenogram  of  the  chest  on  admission  disclosed  a  metastatic  tumor  in  the 


*  Report  of  Hoelzer  (11)  could  not  be  obtained. 
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right  upper  lobe  about  two  inches  in  diameter  and  a  second  rounded  shadow  at  tiie  level 
of  the  eighth  rib  on  the  right  side. 

Course:  It  was  obvious  that  the  operation  of  total  cj-stectomy  which  had  been  consid- 
ered for  this  patient  was  out  of  the  question  in  view  of  the  metastases  to  the  lungs.  In  an 
effort  to  check  on  the  reported  pathology  of  the  tumor,  the  slide  from  the  other  institution 
was  submitted  to  both  Drs.  Klemperer  and  Otani.  Their  tliaf;nosis  «  as  choriocpithelioma 
and  was  based  upon  the  findings  of  hemorrhage  and  cell  structures  similar  to  Langhans  cells 
andsyncitial  masses.  Additional  biopsies  were  taken  by  us  (  yst(jsi  (i[)ii  ally  from  tlic  tumor 
and  these  were  likewise  reported  as  "fragments  of  partially  ucci otic  clKiiiuc  pithclidina." 

In  view  of  this  diagnosis,  the  question  of  therapy  arose.  .Vltlioufjli  \vc  felt  that  uc  were 
dealing  with  a  case  of  primary  chorioepithelioma  of  the  bladder,  were  were  not  certain  that 
the  testes  might  not  be  a  primary  focus.  In  addition  to  this,  Huggins  had  stated  to  the 
senior  author  that  bilateral  orchidectomy  might  be  done  in  cases  of  carcinoma  of  the  pros- 
tate, carcinoma  of  the  male  breast  and  chorioepithelioma  .  Accordingly,  l)ilateral  orchidec- 
tomy was  done.  Serial  sections  of  both  testes  failed  to  show  any  abnormality,  either  tumor 
or  scarring.  A  Friedman  pregnancy  test  done  on  the  patient's  urine  was  reported  as 
"strongly  positive." 

The  patient's  course  during  his  stay  in  the  hospital  was  progressively  downhill.  He 
became  more  anemic  and  was  troubled  with  intractable  hiccough.  A  right  phrenicectomy 
was  done  which  relieved  this  condition.  X-ray  therap\  was  given  but  had  no  beneficial 
effects.  The  patient  became  progressively  worse  and  finally  died  March  16,  1943.  It  was 
most  unfortunate  that  post-mortem  examination  was  not  permitted. 

Sitmmary:  The  outstanding  clinical  features  were  as  follows:  hemorrhagic  necrotic  and 
extensive  tumor  of  the  bladder;  metastases  to  the  lungs;  positive  pregnancy  test  on  the 
urine;  biopsies  of  the  tumor  showing  chorioepithelioma;  and  absence  of  any  lesion  in  the 
removed  testes.  On  the  basis  of  these  findings  we  feel  that  this  patient  had  a  primary 
extratestieular  chorioepithelioma,  probably  primary  in  the  urinary  bladder.  No  mention 
of  hyperplasia  of  the  Leydig  cells  was  made.    There  was  no  evidence  of  gynecomastia. 

DISCUSSION 

Chorioma  ^vas  first  described  by  Volkmann  (13)  in  1867  as  a  destructive 
placental  polyp.  In  1895  INIarchand  (14)  by  a  minute  comparison  of  the  tumor 
cells  with  fetal  villi,  concluded  that  this  tumor  arose  from  chorionic  epithelium 
reproducing  both  syncitium  and  Langhans  cells.  Waldeyer  (15)  in  1868  ob- 
served polypoid  tumor  masses  extending  from  a  testicular  teratoma  into  the 
pelvic  veins  which  he  compared  with  hydatid  mole  in  the  female.  In  1878 
Malassez  and  ^lonod  (16),  and  later  Carnot  and  Marie  (17)  described  similar 
tumors  of  the  testicle  and  noted  the  multinucleated  giant  cell  masses  which 
were  in  relation  to  the  blood  vessels  and  designated  the  growth  "sarcome  angio- 
plastique."  In  1902  Schlagenhaufer  (18),  Wlassow  (19)  and  Steinert  (20)  all 
pointed  out  the  exact  resemblance  of  chorioma  testis  to  chorioepithelioma  of 
trophoblastic  origin,  traced  the  origin  of  the  syncitial  masses  from  epithelium 
of  the  testicular  growth,  identified  glycogen  holding  Langhans  cells  and  noted 
the  hemorrhagic  character  of  the  metastases.  Warthin  (21),  Cooke  (22), 
Herzenberg  (23)  then  reported  cases  of  chorioepithelioma  of  the  testis  with 
hypertrophy  of  the  breasts  and  the  secretion  of  colostrum,  thus  adding  features 
of  pseudogestation.  In  1930  .\schheim  and  Zondek  (24)  found  the  pregnancy 
test  positive  in  men  with  chorioepithelioma. 

Heaney  (5)  summarized  the  following  theories  of  origin  of  chorioepithelioma 
of  the  testis. 
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1.  Teratomatous.  Often  in  the  original  tumor  and  occasionally  in  the  metas- 
tases, teratogenous  elements  are  found.  Hornicke  believes  that  the  tera- 
tcgenous  elements  are  frequently  overlooked. 

2.  Endothelial.  Some  of  the  French  authors  believe  in  this  theory.  They 
coined  the  temi  "sarcotne  angioplastique." 

3.  Epithelial  genesis. 

4.  Totipotent  cells.  The  incidence  of  chorioepithelioma  of  the  testis  in  years 
of  spermatogenic  activity  suggest  the  origin  from  totipotent  cells. 

5.  Trauma,  often  a  factor. 


(j.  Hypothesis  of  misplaced  blastomeres  with  subsequent  malignant  de- 
generation. 

7.  The  work  of  Hau.smann  and  Budd  (25)  on  unattached  retroperitoneal 
tumors,  chorioepithelioma  in  the  male  included,  has  revived  the  concept  that 
extratesticular  chorioepithelioma  may  originate  from  remnants  of  the  embryonal 
urogenital  apparatus.  Weinberg  (8)  .states  that  chorioepithelioma  arising  either 
retroperitoneally  or  within  the  mediastinum  may  be  explained  on  the  basis  ot 
germinal  rests  (the  plica  urogenitale) ,  or  in  malignant  transformations,  as  well 
as  in  unilateral  development  of  teratomas. 

Pollack  (2f))  in  reporting  a  ca.se  of  malignant  teratoma  of  the  bladder  discusse.- 
the  origin  from  "dysontogenetic  re.sts  of  the  dorsal  mesodermal  segments  which 
are  carried  down  to  the  bladder  anlage  by  the  caudalh-  growing  Wolffian  duct." 
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If  this  theory  is  correct,  then  chorioepithehoma  of  the  bladder  could  arise 
from  a  unilateral  development  of  a  teratoma.  Weinberg  points  out  that  in  the 
cases  reported  in  the  literatiue,  "the  metastases  from  ectopic  chorioepithehoma 
almost  invariably  showed  no  teratomatous  elements,  only  chorioepithehoma." 
Kantrowitz  (G)  specifically  notes  that  in  large  so-called  primary  ectopic  chorio- 
epitheliomata,  the  remnants  of  teratomatous  elements  may  be  so  few  and  so 
well  localized  as  to  defy  their  discovery  except  by  the  examination  of  serial 
sections  through  the  entire  tumor. 

ECTOPIC  CHORIOEPITHELIOMA  IX  THE  MALE 

With  very  few  exceptions,  chorioepithehoma  in  the  male  arises  in  the  testis. 
It  is  a  highly  malignant  growth  and  the  prognosis  is  very  grave.  Few  cases 
have  lived  over  two  years.  Extratesticular  chorioepithehoma  in  the  male  is 
extremely  rare.  Prym  (27)  in  a  review  of  the  literature  of  alleged  cases  of 
extragenital  chorioepithehoma  accepts  only  the  case  of  James  Ritchie  (28). 
Ewing  (12)  suggests  that  these  extragenital  tumors  are  probalily  primary  car- 
cinoma simulating  chorioepithehoma  or  are  a  metastasis  from  chorioepithehoma 
of  the  testis  where  the  primary  lesion  is  overlooked.  Nevertheless,  Heaney  in 
addition  to  reporting  a  case  of  extragenital  chorioepithehoma  in  a  man,  accepts 
the  cases  of  Ritchie,  Bonney,  Parkes-Weber,  Miller  and  Browne,  Krassnian- 
skaj'a,  Lambert  and  I\iiox. 

Kantrowitz  however  did  not  feel  that  all  those  cases  should  be  accepted  be- 
cause there  was  no  evidence  that  the  testicles  were  sufficiently  carefully  examined 
both  grossly  and  microscopically  in  some  of  the  above  reports.  Up  to  the  time 
of  this  writing  the  following  cases  of  extratesticular  chorioepithehoma  in  the 
male  can  be  accepted. 

1.  Miller  and  Browne  (1):  39  year  old  man  with  the  primary  tumor  mass 
behind  the  liver.    The  testes  were  normal. 

2.  Kra.s.snianskaya  (2) :  72  year  old  man  with  the  primaiy  tumor  in  the  hilum 
of  the  left  lung.    Serial  sections  of  both  testes  were  normal. 

3.  Arendt  (4):  20  year  old  male  with  a  mediastinal  teratoma  and  chorio- 
epithehoma. Gjnecomastia  was  present.  The  testes  were  atrophic  with 
atrophy  of  the  tubules  and  marked  proliferation  of  the  Leydig  cells.  Biological 
tests  were  not  done. 

4.  Heaney  (5) :  40  year  old  man  with  a  retroperitoneal  mass  pushing  forward 
the  stomach  and  pancreas.  The  pathological  diagnosis  was  primary  retro- 
peritoneal ch(^rioepithelioma  probably  derived  from  the  urogenital  anlage. 
There  was  no  abnormality  in  the  testes,  the  right  was  atrophic.  Xo  tera- 
tomatous elements  were  found. 

5.  Kantrowitz  (6)  (from  The  Mount  Sinai  Hospital):  22  year  old  man  with 
dj'spnea,  orthopnea,  bloody  expectoration  and  loss  of  weight.  The  breasts  were 
not  enlarged.  Post-mortem  examination  showed  a  primary  teratoma  of  the 
anterior  mediastinum  with  chorioepithehoma.  The  tumor  invaded  the  supe- 
rior mediastinum  and  both  lungs  were  studded  with  metastases.  There  were 
no  metastases  elsewhere  on  careful  gross  and  microscopic  examination.  The 
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-\schheim-Zondek  test  was  positive  using  1.5  to  2.4  cc.  of  urine.  Ether  extracts 
of  the  lung  metastases  for  female  sex  hormone  (Frank)  were  negative  for  20 
grams  of  tissue  but  the  alcohol  extract  for  anterior  pituitary  hormone  with  1  cc. 
equal  to  9.5  grams  of  tumor  tissue  gave  positive  results.  Both  testes  were  cut 
in  2  mm.  thicknesses  and  were  imbedded  and  sectioned.  Xo  tumor  nodules 
or  scars  were  found.    There  was  hyperplasia  of  the  Leydig  cells. 

6.  Gerber  (7)  (from  The  Mount  Sinai  Hospital):  23  year  old  male  with  right 
flank,  chest  pain  and  blood  tinged  expectoration.  There  was  a  mass  in  the 
right  lower  abdomen,  edema  of  the  right  lower  extremity  and  multiple  pul- 
monary metastases.  Necropsy  showed  a  grapefruit  sized  mass  retroperitoneally 
over  the  right  iliopsoas  muscle  which  had  invaded  and  obstructed  the  right 
ureter  and  right  common  iliac  vein.  There  was  necrosis  and  hemorrhage  in  the 
tumor.  Multiple  metastases  were  present  in  the  lungs,  liver,  spleen  and  kidneys. 
The  Aschheim-Zondek  test  was  positive.  The  tumor  was  a  chorioepithelioma. 
Xo  teratomatous  elements  wei'e  found.  Histologic  studies  of  the  testes,  prostate, 
seminal  vesicles  and  vasae  showed  no  changes.  There  was  no  hyperplasia  of 
the  Leydig  cells. 

7.  Weinberg  (8)  (from  The  Blount  Sinai  Hospital):  70  year  old  man  with 
urinary  difficulty  and  gross  hematuria  including  clots.  He  also  had  blood 
streaked  sputum.  Blood  urea  nitrogen  was  28  mg.  per  cent.  Shortly  after 
admission  the  patient  went  into  heart  failure  and  died  before  further  urologic 
studies  could  be  carried  out.  Necropsy  showed  no  evidence  of  gynecomastia. 
There  was  a  tumor  of  the  bladder  7  x  8.5  cm.  involving  the  right  half  of  the 
trigone,  right  and  posterior  walls  of  the  bladder,  ^licroscopically  this  tumor 
showed  the  characteristics  of  chorioepithelioma.  There  were  generalized  metas- 
tases in  almost  all  the  organs  of  the  body.  The  testes  were  examined  by  serial 
block  sections  and  showed  no  microscopic  evidence  of  chorioepithelioma.  Sper- 
matogenesis was  active.  Nodular  areas  of  interstitial  cell  hj'perplasia  were 
present.  The  rat  test  for  gonadotropic  hormone  gave  a  positive  reaction  with 
0.1  cc.  of  urine  which  is  equivalent  to  10,000  rat  units  per  liter.  The  rabbit 
test  gave  a  strong  reaction.  Test  for  estrogenic  homnones  was  negative.  Ex- 
tracts of  the  lung  metastases  failed  to  show  either  gonadotropic  or  estrogenic 
hormones. 

8.  Mathieu  and  Robert.son  (9):  27  year  old  male  with  epigastric  pain,  nausea 
and  vomiting  and  history  of  hemoptysis.  A  mass  was  palpable  below  the  left 
costal  margin.  X-ray  examination  showed  a  metastasis  to  the  lung  and  barium 
meal  showed  displacement  of  the  stomach  by  a  mass.  Mild  gynecomastia  was 
noted.  Xecropsy  showed  a  large  retioperitoneal  tumor  displacing  the  pancreas 
and  stomach.  Hemorrhagic  metastases  were  present.  The  microscopic  diagnosis 
was  chorioepithelioma.  After  fixation,  each  epididymis  and  testis  was  sec- 
tioned at  close  intervals.  Xo  tumors,  scars  or  gross  abnoiTnalities  were  noted. 
Microscopically  no  tumor  cells  were  found  in  the  testes.  Spermatogenesis  was 
active  and  hyperplasia  of  the  Leydig  cells  was  noted. 

9.  Erdmann,  Brown  and  Shaw  (10):  45  year  old  man  with  left  hunbar  ])ain, 
hematuria  and  pyuria.  Mass  felt  in  left  flank.  Laparotomy  showed  inoperable 
\  ascular  tumor  behind  left  kidney.    Aschheim-Zondek  test  on  urine  was  negative. 
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Post-mortem  examination  showed  chorioepithelioma  of  left  lumbar  mass  and 
lung  metastases.  Both  testes  were  sectioned  in  2  nmi.  blocks  and  one  section 
was  examined  from  each  block.  There  was  no  evidence  of  tumor  or  scarring. 
The  authors  also  quote  Staemmler's  report  of  the  finding  of  testicular  tissue 
at  the  root  of  the  mesentery  in  2  cases  of  13  control  autopsies. 

These  authors  are  extremely  rigid  in  their  acceptance  of  i-eports  of  extra- 
genital chorioepithelioma  in  the  male.  They  tabulate  the  following  cases  in  the 
literature  of  this  condition  with  the  year  of  publication,  results  of  testicular 
examination,  gynecomastia  and  results  of  pregnancy  tests.  (Bostrom  1902, 
Ritchie  1903,  Askanay  1906,  Frank  1906,  Bonney  1907,  Fischer  1908,  Xakayama 
1910,  Weber  1918,  Lambert  and  Knox  1920,  IVliller  and  Browne  1922,  Krassni- 
anskaya  1929,  Shultze  1930,  Fenster  1931,  Arendt  1931,  Heaney  1933,  Kantro- 
^^^tz  1934,  Ellis  1934,  Gerber  1935,  Symoendis  1935,  Jaquenod  1936,  Carver 
and  Stewart  1936,  :\Iathieu  1939,  Weinberg  1940).  Of  all  the  ab()\c  rcijoits 
they  will  onlj'  accept  the  reports  of  Kantrowitz,  Gerber,  Fenster  and  ^^'einl)erg. 
The  reasons  for  the  rejection  of  the  other  cases  was  because  the  reports  indi- 
cated either  areas  of  testicular  atrophy  or  the  failure  to  take  careful  serial  sec- 
tions of  both  testes.  There  are  several  reports  in  the  literature  in  which  a 
minute  area  of  atrophy  or  pathology  is  present  in  a  testicle.  The  case  of  Carver 
and  Stewart  (42)  is  very  much  in  point  in  that  it  showed  within  the  testicle  one 
cyst  3  mm.  in  diameter  and  another  1  mm.  diameter  area  of  mucinous  tissue. 
We  cannot  understand  why  the  first  case  of  Mathieu  and  Robertson  (9)  was 
not  accepted  since  it  fulfilled  all  the  criteria  of  a  primary  extragenital  chorio- 
epithelioma in  the  male. 

10.  Fenster  (3):  Quoted  by  Erdmann  (10). 

11.  Hyman  and  Leiter:  Reported  above. 

It  is  remarkable  that  four  out  of  the  above  eleven  cases  of  ectopic  chorio- 
epithelioma in  the  male  should  have  occurred  and  been  studied  at  The  Mount 
Sinai  Hospital.  In  all  four  cases  the  biologic  tests  for  gonadotropic  hormone 
were  positive. 

Before  concluding,  one  must  say  a  few  words  about  chorioepithelioma  of  the 
bladder.  Although  Weinberg  found  reports  of  five  cases  of  so-called  primary 
chorioepithelioma  of  the  bladder,  he  could  only  accept  the  case  of  Djewitzki  (43). 
This  was  a  75  year  old  virgin  female  with  dysuria  and  hematuria.  Careful 
autopsy  showed  a  tumor  of  the  posterior  wall  of  the  bladder  and  multiple 
metastases.  Both  the  bladder  tumor  and  metastases  had  the  typical  appear- 
ance of  Marchand's  chorioepithelioma.  Weinberg's  case  is  undoubtedly  a  pri- 
mary chorioepithelioma  of  the  urinary  bladder.  Although  our  case  showed 
chorioepithelioma  in  an  extensive  neoplasm  of  the  bladder,  the  fact  that  post- 
mortem examination  was  not  done  makes  one  say  that  our  case  is  prolnibly  one 
of  primary  chorioepithelioma  of  the  bladder  in  a  male. 

SUMMARY 

1.  A  case  of  extensive  bladder  tumor  in  a  male  with  a  positive  biopsy  of 
chorioepithelioma  was  reported. 

2.  The  outstanding  clinical  features  in  this  case  were  dysuria,  frequency  of 
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urination,  gross  hematuria,  pulmonary  metastases  and  the  presence  of  large 
amounts  of  gonadotropic  homione  in  the  urine.    G\niecomastia  \va^  pi-esent. 

3.  Bilateral  orchidectomy  and  roent gen-ray  therapy  had  no  beneficial  effect 
on  the  tumor. 

4.  Serial  microscopic  sections  of  both  testicles  failed  to  reveal  any  alinor- 
mality,  scars  or  primary  focus  in  the  testes. 

5.  This  case  represents  the  eleventh  true  extratesticular  chorioepithelioma 
in  a  male  according  to  the  rigid  criteria  for  this  diagnosis,  and  the  third  case 
of  primary  chorioepithelioma  of  the  urinary  bladder. 
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RETROPERITONEAL  ABSCESS  AND  PHLEGMON 


HAROLD  NEUHOF,  M.D. 
[Xew  York] 

It  is  fitting  to  present  this  subject  as  a  tribute  to  Hiram  N.  Vineberg  because 
he  was  a  pioneer  in  the  surgery  of  pelvic  suppuration.  In  a  period  which  w;is 
characterized  by  uncertainties  and  vacillation  in  the  management  of  suppur- 
ation derived  from  the  pelvic  organs  he  made  significant  contributions  by  his  op- 
erative management  of  these  cases.  Among  the  difficult  problems  which  lie 
encountered  was  that  of  retroperitoneal  suppuration  derived  from  the  peh  ic 
organs.  Today  the  problem  of  retroperitoneal  suppuration,  whether  deri\-e(l 
from  the  pelvis  or  from  other  sources,  remains  a  difficidt  one.  It  is  a  privilciie 
to  attempt  here  a  contribution  toward  its  solution. 

Acut<»  retroperitoneal  infections  derived  from  a  variety  of  sources  have  long 
been  known  to  be  grave  lesions  which  at  times  present  great  difficulties  botli 
in  diagnosis  and  in  treatment.  This  statement  appears  to  apply  with  equal  foi  ce 
whether  the  infection  arises  from  the  pelvis  or  from  other  regions.  Despite  tlie 
clinical  importance  of  the  subject,  and  the  fact  that  retroperitoneal  infections 
cannot  be  classified  among  the  rarities,  the  literature  is  composed  essentially  of 
reports  dealing  with  individual  cases.  Such  reported  cases  are  related  to  partic- 
ular regions  or  special  sources  of  infection.  Thus  in  the  Edwin  Beer  commemo- 
rative volume  of  the  Journal  of  The  Mount  Sinai  Hospital  I  called  attention  to 
an  obscure  variety  of  retroperitoneal  infection*.  Otheis  have  made  similar  con- 
tributions. However,  the  subject  as  a  whole  has  not  as  yet  received  the  com- 
prehensive consideration  which  its  importance  warrants.  Dr.  E.  E.  Arnheim 
and  I  have  gathered  ()5  cases  from  the  records  of  The  Mount  Sinai  Hospital  in 
the  period  from  1925  to  1942,  cases  from  our  own  as  well  as  from  other  surgical 
(and  also  medical)  services.  We  propose  to  base  a  thorough  study  of  the  retro- 
peritoneal infections  on  an  analysis  of  these  cases.  Here  I  shall  submit  a  general 
outline  of  the  subject,  with  s])ecial  reference  to  clinical  classification,  the  diag- 
nosis of  the  less  obvious  varieties,  and  the  principles  of  operative  treatment. 
Since  the  group  of  cases  of  pelvic  origin  comprises  a  relatively  small  proportion 
of  the  whole  number  of  cases,  and  since  the  peh'ic  cases  do  not  appear  to  pos( 
different  problems  from  the  others,  undue  emphasis  will  not  be  placed  on  that 
group.  However,  the  particular  purpose  of  this  jiresentation  warrants  the  de 
tailed  description  of  at  least  one  case  of  retroperitoneal  infection  of  pelvic  origin 
This  will  be  set  forth,  esjiecially  because  a  recent  reoperation  in  this  case  has, 
provided  a  unique  opportunity  to  gain  some  idea  of  the  pathogenesis  of  the  retro 
peritoneal  infection. 

The  anatomy  of  the  retroperitoneal  sjjace  will  not  be  here  reviewed.  How 
ever,  even  its  cur.sory  consideration  will  lead  to  the  conclusion  that  the  limit 

*  Xeuhof,  H. :  Retroperitoneal  Abscess  with  Obscure  Clinical  Manifestations.  J.  Mom 
Sinai  Ho8p.,4  :  843,  1938. 
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of  the  space  cannot  be  too  sharply  defined.  Thus  at  its  upper  limits  the  space  is 
continuous  with  the  extraperitoneal  subphrenic  space.  Below  are  the  extra- 
peritoneal spaces  related  to  the  rectum,  bladder,  prostate,  and  female  pelvic 
organs.  In  this  presentation  infections  localized  to  the  upper  or  lower  limits 
of  the  space  will  be  omitted  from  consideration  not  only  because  they  can  be 
more  properly  regarded  as  extraperitoneal  rather  than  retroperitoneal  but  also 
because  their  clinical  features  and  the  problems  which  they  raise  are  different 
from  those  of  infections  in  the  main  retroperitoneal  space. 

An  analysis  of  the  65  cases  to  which  reference  has  been  made  led  to  their  simple 
grouping  on  the  basis  of  coml:)ined  clinical,  anatomical,  and  pathological  aspects. 
There  was  overlapping  in  some  instances  but  in  the  main  the  cases  fell  with  sur- 
prising readiness  into  two  main  groups.  The  classification  is  of  clinical  useful- 
ness; however  it  appears  to  be  of  special  value  in  the  decision  as  to  the  type  of 
operative  approach  in  the  individual  case.    The  classification  is  as  follows: 

A.  Localized  form:  Abscess 

1.  Lumbar 

2.  Iliac 

3.  Subphrenic  only  (omitted  from  consideration) 

4.  Pelvic  only  (omitted  from  consideration) 

B.  Diflfuse  form :  Phlegmon 

L  Lumbar 
2.  Iliac 

LUMBAR  RETROPERITONEAL  ABSCESS 

The  lumbar  portion  of  the  retroperitoneum  (retroperitoneal  space)  extends 
from  the  twelftii  dorsal  vertebra  and  twelfth  rib  to  the  promontory  of  the  sacrum 
mesially  and  the  iliac  crest  laterally.  The  surgical  significance  of  the  fact  that 
the  floor  of  the  space  is  formed  not  only  by  the  quadratus  lumborum  but  also 
by  the  psoas  muscle  will  be  stressed.  The  fascia  covering  these  muscles  is  for 
the  most  part  well  developed  and  firmly  anchored  at  the  limits  of  the  lumbar  ret- 
roperitoneal space.  It  is  this  meml)i'ane  which  tends  to  confine  retroperitoneal 
abscesses  to  that  space  and  thus  render  difficult  their  early  recognition  and  sur- 
gical management.  The  relationship  of  the  kidney  to  the  retroperitoneal  space 
is  of  special  interest  because  a  proportion  of  the  cases  of  lumbar  retroperitoneal 
abscess  is  of  renal  origin.  However  it  would  lead  too  far  afield  to  describe  the 
fascial  connections.  Suffice  it  to  say  that  under  exceptional  circumstances  sup- 
j  puration  derived  from  the  kidney  can  extend  into  the  retroperitoneal  space  in- 
stead of  producing  the  cu.stomary  perinephric  absce.ss. 

The  lumbar  retroperitoneal  space  may  be  infected  by  direct  extension  from 
suppuration  in  an  adjacent  organ  (kidney,  colon,  appendix,  spine),  by  lymphatics 
and  lymph  nodes,  or  apparently  by  metastasis.  However,  the  source  remained 
unknown  or  undetermined  in  9  of  our  25  cases.  Trauma  preceded  the  onset  of 
symptoms  in  2  of  these  9  cases,  and  appears  to  play  a  definite  role  in  causation 
just  as  in  the  iliac  group  to  be  discussed.  The  situation  of  the  absce.ss  in  the 
iuml)ar  retroperitoneal  space  varied,  perhaps  in  keeping  with  the  pathogenesis. 
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Abscesses  lay  either  umleineath  the  himbar  aponeurosis  of  the  trans\ersalis 
muscle  or  were  immediately  retroperitoneal,  pushing  the  peritoneum  forward. 
In  one  instance,  however,  the  abscess  was  located  chiefly  within  the  psoas  muscle. 

The  bacteriolog>-  is  definitely  related  to  the  etiology.  Thus  in  the  case  of 
metastatic  abscess  secondary  to  fuiamcles  of  the  skin  the  organism  was  staphylo- 
coccus aureus.  Most  of  the  absce.sses  of  renal  origin  contained  either  the  staphy- 
lococcus aureus  or  the  bacillus  coli.  Abscesses  secondary  to  acute  pharyn- 
gitis or  upper  respiratory  infection  cultured  the  streptococcus  hemolyticus. 
Bacillus  coli  and  the  enterococcus  were  grown  from  abscesses  of  appendiceal 
origin.  It  is  perhaps  significant  that  cultures  from  the  abscesses  of  unknown 
origin  grew  either  streptococci  of  staphylococci,  suggesting  that  they  too  may  Ix' 
meta.static. 

The  clinical  manifestations  of  the  lumbar  retroperitoneal  abscess  n«iy  he 
grouped  into  general  and  local.  The  local  features  tend  to  be  more  olivious 
than  those  of  the  pelvic  variety  of  retroperitoneal  abscess.  Nevertheless  the\ 
are  at  times  quite  obscure  for  considerable  periods.  Therefore  emphasis  should 
be  placed  on  the  necessity  for  seeking  diagnostic  leads  in  the  early  phase  of  th(> 
infection.  Although  stress  will  be  placed  anew  in  the  consideration  of  iliac 
retroperitoneal  abscess  on  the  value  of  an  examination  under  anesthesia  for  a 
suspected  mass  in  cases  in  which  muscle  spasticity  exists  and  apparently  inter- 
feres with  the  palpation  of  a  mass,  the  point  applies  with  about  equal  force  to 
lumbar  retroperitoneal  abscess. 

Concerning  the  clinical  manifestations  there  was  a  history  of  pain  and  fexci- 
in  all  cases.  Since  the  age  range  was  from  10  months  to  75  years  it  is  obvious 
that  in  some  ca.ses  pain  could  only  be  assumed  to  exist.  Pain  was  at  times  too 
diftuse  to  be  regarded  as  a  local  sign.  In  most  instances  however  it  had  some 
localizing  value.  Most  often  pain  was  in  the  lumbar  region,  but  occasionally  in 
the  hip,  thigh,  or  aljdomen.  The  wide  range  in  clinical  manifestations  becomi- 
obvious  when  it  is  realized  that  the  duration  of  symptoms  before  hospital  admis- 
sion ranged  from  4  days  to  9  weeks. 

On  physical  examination  there  was  tenderness  in  and  spasm  of  the  lumbar 
musculature  on  the  affected  side  in  almost  all  cases.  The  important  point  to  be 
made  is  that  a  tender  mass  (either  in  the  lumbar  region  or  in  the  abdomen)  was 
felt  only  in  little  more  than  half  the  cases.  It  was  this  absence  of  a  mass  which 
led  to  protracted  observation  during  lengthly  periods  in  which  septic  or  toxic 
states  often  continued  and  the  areas  of  suppuration  enlarged  consideiably.  In 
cases  in  which  abdominal  mas.ses  were  present  they  were  of  substantial  propor- 
tions and  located  in  or  at  the  lower  hypochondrium.  Psoas  (hip)  spasm  is  not 
a  feature  of  the  lumbar  variety  of  retroperitoneal  abscess  yet  was  present  in 
5  of  the  25  patients.  Its  presence  in  the.se  cases  can  be  assumed  to  be  due  to 
extension  of  the  abscess  from  the  lumbar  region  mesially  over  the  p.soas  muscle 

From  the  foregoing  it  becomes  evident  that  the  diagnostic  criteria  of  lumbal 
retroperitoneal  abscess  are  not  precise  and  that  the  nature  of  the  lesion  is  apt 
to  be  unrecognized  in  its  earlier  phases.  In  this  series  of  cases  the  le.sion  offer 
was  not  suspected  on  admission  to  the  Hospital.    This  is  shown  by  the  period- 
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of  preoperative  study  ami  observation  which  extended  up  to  one  month  from 
the,  time  of  admission  (average  period,  10  days).  In  some  instances  the  diag- 
nosis was  not  clear  even  at  the  time  of  operation,  which  was  performed  for  sus- 
pected mahgnancy  and  not  for  abscess  in  several  instances.  Perhaps  the  most 
common  error  was  to  confuse  the  lesion  with  perinephric  abscess  in  cases  in 
which  the  retroperitoneal  abscess  was  found  at  operation  to  bear  no  relationship 
to  the  kitlney. 

The  operative  apin-oach  to  the  extraperitoneal  lumbar  abscess  should  of  course 
be  extraperitoneal  yet  in  -i  of  the  25  cases  in  this  series  the  peritoneal  ca\'it\' 
was  traversed  for  drainage  because  the  diagnosis  had  not  been  established  before 
operation.  Of  the  two  deaths  in  this  series  one  was  due  to  peritonitis  following 
transperitoneal  drainage.  Difficulties  in  management,  complications  and  the 
likelihood  of  secondary  operations,  can  also  be  visualized  as  the  sequelae  of 
transperitoneal  drainage.  Thus  emphasis  should  be  placed  upon  a  final  examina- 
tion under  anesthesia  just  before  a  laparotomy  for  an  abscess  or  an  inflammatory 
mass  whose  location  in  relationship  to  the  posterior  peritoneal  space  is  doubtful. 
Indeed  it  can  be  said  that  very  little  is  lost  by  making  an  exploratory  retro- 
peritoneal incision  even  if  found  to  be  negative  and  hence  followed  by  laparot- 
omy. In  fact  the  lumbar  incision  can  be  used  with  advantage  for  efficient 
drainage  in  intraperitoneal  abscesses  situated  at  the  posterior  parietal  perito- 
neum, as  I,  like  others,  have  found  to  be  the  case  upon  a  number  of  occasions. 

The  operati\'e  incision  to  be  employed  for  a  lumbar  retroperitoneal  abscess 
is  one  which  can  be  termed  the  anterior  half  or  more  of  the  customary  incision 
for  exposure  of  the  kidney.  Special  care  should  be  taken  to  avoid  the  damaging 
effect  of  injury  to  the  twelfth  thoracic  nerve.  The  situation  of  the  incision 
must  be  placed  in  relationship  to  the  mass  and  thus  vary  in  accordance  with  the 
relationship  of  the  mass  to  the  kidney  zone.  At  times  the  mass  is  not  only  in- 
definitely felt  but  also  more  mesially  situated  than  is  usually  the  case.  Under 
these  circumstances  the  incision  is  more  in  tlie  nature  of  an  exploratory  one 
being  deepened  to  peritoneum.  The  latter  then  is  stripped  away  and  retracted 
toward  the  midline  as  the  exposure  is  deepened  in  order  to  approach  the  mass. 

Once  the  peritoneum  is  visualized  the  danger  of  traversing  it  should  have 
passed.  The  relationship  of  peritoneum  to  the  abscess  must  always  be  defined 
before  the  abscess  is  entered  otherwise  the  possibility  exists  that  the  peritoneal 
space  will  be  entered  during  the  enlargement  of  the  opening  into  the  abscess. 
The  latter  u.sually  is  of  .substantial  proportions  and  thus  requires  liberal  drainage. 
It  also  often  is  multilocular,  especially  in  advanced  lesions,  and  thus  requires 
opening  of  the  various  loculations.  In  other  words  the  type  of  oi^eration  which 
terminates  with  the  introduction  of  a  drainage  tube  as  soon  as  pus  is  encoimtered 
is  apt  to  be  followed  hy  both  untoward  complications  and  sequelae.  The  abscess 
should  be  adequately  split  open  and  unroofed,  its  contents  evacuated,  retractors 
I  inserted  and  all  recesses  fully  visualized  and  laid  open  when  necessary.  With 
the  knowledge  that  there  are  no  pockets  left  behind  all  lecesses  and  the  main 
cavity  can  be  snugly  packed  with  gauze  with  the  assurance  that  there  will  be  no 
retention  of  pus.    Tulie  drainage  should  be  reserved  for  those  exceptional 
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in:?tances  in  which  adequate  unroofing  of  the  abscess  would  damage  important 
structures. 

ILIAC  RETROPERITOXE.\L  ABSCESS 

In  this  retroperitoneal  region  certain  surgical  anatomical  features  are  of 
importance  not  only  for  operative  treatment  but  also  for  diagnosis.  The  psoas 
and  ihacus  muscles  are  separated  from  the  retroperitoneal  cellular  tissues  by 
a  thick  (iliac)  fascial  membrane.  The  latter  is  attached  laterally  to  the  iliac 
crest,  mesially  to  the  brim  of  the  true  pelvis  along  the  iliopectineal  line.  Below, 
the  iliac  fascia  fuses  with  the  transversalis  fascia  at  its  firm  attachment  to 
Poupart's  ligament  lateral  to  the  external  iliac  artery.  At  the  external  iliac 
artery  and  vein  the  iliac  fascia  passes  behind  and  the  transversalis  fascia  in 
front  of  the  vessels.  Thus  the  iliac  and  transversalis  fasciae  comprise  the 
sheath  for  the  femoral  vessels,  and  the  pathway  of  infection  from  the  upper 
thigh  to  the  iliac  fossa  becomes  evident.  The  structures  within  the  iliac  retro- 
peritoneal space  such  as  the  ureter,  the  spermatic  or  the  ovarian  vessels  can  of 
course  be  direct  sources  of  infection.  However,  the  iliac  lymph  nodes  in  their 
three  chains  about  the  external  iliac  vessels  are  probably  the  most  common 
source  of  iliac  retroperitonel  abscess  since  they  drain  the  inguinal  lymph  nodes, 
the  external  and  internal  genitalia,  the  prostate  and  the  bladder.  Indeed  their 
zone  of  drainage  is  exceptionally  wide  including  the  lower  abdominal  wall  up 
to  the  level  of  the  umbilicus. 

In  our  series  there  were  23  cases  of  iliac  retroperitoneal  abscess,  almost  the 
same  number  as  lumbar  retroperitoneal  abscess.  As  in  the  latter  group  a 
substantial  proportion  (one-third)  were  of  unknown  or  indeterminate  origin, 
although  not  a  few  were  due  probably  to  iliac  lymphadenitis.  Known  sources 
were  the  uterus  and  adnexa,  the  sigmoid,  the  appendix,  the  ureter,  and  extension 
of  infection  from  the  foot  and  thigh.  Trauma  (fall  on  the  buttocks)  was  an 
as.sumed  cause  in  a  number  of  in>stances  and  since  blood  clots  have  been  found 
in  the  absce.ss  cavitj'  at  operation  (infected  hematoma),  there  can  be  no  doubt 
as  to  its  role. 

The  situation,  size,  and  extent  of  iliac  abscesses  are  related  to  their  patho- 
genesis and  the  .stage  at  which  operation  was  performed.  In  some  ia-^tancos 
the  abscesses  were  located  within  the  substance  of  or  in  clo.se  contact  with  the 
p.soas  muscle.  In  ca.ses  of  suppurative  iliac  lymphadenitis  secondary  to  infec- 
tion of  the  lower  extremity  the  iliac  abscess  extended  down  to  the  inguinal 
(Poupart's)  ligament.  Retroperitoneal  absces.ses  derived  from  the  appendix 
were  laterally  situated.  In  one  ca.se  the  retroperitoneal  suppuration  was 
bilateral.  The  details  of  this  extraordinar>'  case,  in  which  the  infection  follow(Ml 
a  pelvic  operation,  will  be  set  forth  at  the  end  of  this  section  dealing  with  iliac 
ret  roperitoneal  ab.scess. 

The  bacteriology  parallels  so  closely  that  of  lumbar  retroperitoneal  abscess 
that  a  statement  of  its  features  here  would  be  largely  a  recapitulation. 

Before  a  discussion  of  clinical  manifestations  reference  should  be  made  to  the 
age  factor  in  iliac  retroperitoneal  abscess.    The  age  ranged  from  7  months  to 
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62  j'cais,  but  the  lesion  was  encountered  in  childhood  with  a  disproportionate 
frequency.  Thus  four  of  the  five  cases  of  suppurative  iliac  lymphadenitis 
occurred  among  children.  Contrasting  with  the  lumbar  variety  of  retro- 
peritoneal suppuration  the  iliac  type  can  be  regarded  as  more  distinctively  an 
infection  of  childhood.  In  view  of  the  frequency  of  psoas  spasm  in  iliac  abscess 
and  of  psoas  (hip)  spasm  in  tuberculous  (and  other)  hip-joint  infections  in 
childhood  the  differentiation  between  these  unrelated  lesions  becomes  at  times 
a  problem  of  clinical  importance.  It  is  for  that  reason  that  attention  is  called 
here  to  the  outstanding  physical  sign  which  is  the  same  in  both  conditions. 

Pain  was  a  constant  symptom  being  referred  to  the  lower  abdomen  in  about 
half  the  cases  and  to  the  lower  extremity  in  the  other  half.    In  the  latter  instance 
I  pain  was  referred  often  to  the  hip,  thigh,  or  knee.    This  was  particularly  true 
j  of  those  abscesses  which  in\'olved  the  psoas  muscle  and  presumably  irritated 
I  branches  of  the  lumbar  plexus.    Fever  also  was  a  constant  accompaniment, 
')  chills  occurring  occasionally.    The  symptoms  were  of  greatly  varying  duration 
before  admission  to  the  hospital  from  as  short  a  period  as  2  days  to  a  protracted 
j  one  of  5  months.    In  only  one  case,  in  which  the  reti'operitoneal  abscess  was 
metastatic,  was  the  blood  culture  positive  (streptococcus  hemolyticus)  during 
I  hospital  observation. 

The  clinical  features  varied  during  the  hospital  stay  before  operation.  Inas- 
much as  suppuration  was  suspected  at  the  outset  in  practically  all  cases  and 
the  preoperative  period  was  not  infrequently  protracted  (up  to  one  month)  it  is 
obvious  that  the  diagnosis  often  was  obscure.  Emphasis  therefore  should  be 
placed  on  the  few  clinical  features  which  offer  criteria  for  the  correct  diagnosis. 
Direct  tenderness  in  the  iliac  or  inguinal  zones  or  both  was  the  most  common 
sign.  A  definite  or  indefinite  mass  was  noted  in  these  regions  in  no  more  than 
half  the  cases  and  then  usually  only  late  in  the  evolution  of  the  infection.  Thus 
it  is  clear  that  the  presence  of  an  iliac  mass  should  not  be  awaited  for  the  diag- 
nosis of  an  iliac  retroperitoneal  abscess.  Similarly  rectal  tenderness,  fulness, 
or  mass  was  present  in  less  than  half  the  cases.  The  most  striking  sign  was 
psoas  spasm  which  was  present  in  11  of  the  23  cases.  Its  absence  in  about  half 
j  the  cases  is  presumably  ascribable  to  the  fact  that  the  abscess  was  more  laterally 
disposed  (away  from  the  psoas  and  the  mass  of  the  iliacus)  in  these  cases. 

The  difficulties  in  diagnosis  become  apparent  when  it  is  realized  that  in  at 
least  3  of  the  cases  of  iliac  retroperitoneal  abscess  in  this  series  the  incorrect 
diagnosis  of  acute  appendicitis  was  made.  Not  a  few  of  the  lesions  were  found 
to  be  in  an  advanced  state  of  suppuration,  with  commensurate  difficulties  at 
I  operation  (and  postoperative  problems  as  well),  at  the  time  they  came  to  opera- 
tion. Therefore  for  this  group  particularly  there  appears  to  be  ample  justi- 
fication for  the  advocac.y  of  extraperitoneal  exploration  when  the  diagnosis  of 
an  iliac  abscess  is  seriously  entertained.  As  has  been  suggested  for  lumbar 
extraperitoneal  abscess  in  cases  in  which  a  mass  cannot  be  felt,  examination 
under  anesthesia  may  reveal  a  mass  which  could  not  be  felt  through  the  spastic 
lower  abdominal  wall.  Even  in  the  absence  of  a  mass  such  signs  as  a  tender 
fulness  by  rectum  and  psoas  spasm  attending  a  lesion  which  otherwise  is  recog- 
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nized  as  a  suppurative  one  warrants  extraperitoneal  exploration  after  a  period 
of  observation  leads  to  the  belief  that  an  iliac  abscess  probably  exists.  From 
personal  experiences  it  can  be  stated  that  pus  will  in  all  probability  be  en- 
countered in  such  an  exploration.  It  should  be  emphasized  that  reference  is 
not  made  here  to  pelvic  abscesses  derived  from  the  uterus  and  adnexa,  bladder, 
prostate,  or  rectum,  which  are  characterized  by  pelvic  ma.-<ses  di.scemible  by  local 
and  bimanual  examination  and  for  which  rectal,  vaginal,  inguinal  or  other  forms 
of  local  drainage  may  be  indicated.  The.se  cases  belong  to  the  pelvic  form  of 
retrojieritoneal  (extraperitoneal)  abscess  which,  as  stated  at  the  outset,  are 
omitted  from  discu.'ision  in  this  presentation. 

Obviously  the  surgical  approach  for  an  extraperitoneal  abscess  is  extra- 
peritoneal, yet  in  this  group  of  23  cases  the  peritoneal  cavity  was  deliberately 
traversed  in  four.  This  not  only  reveals  the  margin  of  error  in  diagnosis  but 
also  serves  to  emphasize  the  necessity  of  being  prepared  for  the  surprise  of 
encountering  an  extraperitoneal  abscess  when  an  intraperitoneal  one  was  an- 
ticipated. Death  from  peritonitis  will  be  avoided  if  the  well  known  safeguards 
to  avoid  general  peritoneal  contamination  are  taken  should  the  abscess  be  entered 
inadvertantly,  or,  when  the  lesion  is  found  to  be  extraperitoneal  before  pus  is 
encountered,  if  a  new  incision  is  made  for  its  extraperitoneal  approach.  The 
fact  that  neither  of  the  2  deaths  in  this  series  of  23  ca.ses  occurred  among  the  4 
transperitoneal  operations  attests  to  the  accuracy  of  the  foregoing  statement. 
In  most  of  the  retroperitoneal  operations  an  inguinal  incision  was  made;  the 
incision  was  a  low  rectus  one  or  was  placed  above  the  iliac  crest  in  a  number  of 
cases.  An  inguinal  incision  placed  either  medially  or  laterally  in  accordance 
with  the  known  or  assumed  site  of  an  iliac  abscess  appears  to  be  ideal  for  the 
purpose.  It  has  the  great  advantage  of  being  capable  of  liberal  extension  in 
either  direction  (more  particularly  laterally  and  upwards)  in  order  to  e.xpose 
fully  a  deeply  placed  abscess  or  to  explore  for  a  suspected  abscess.  It  may 
not  be  amiss  to  refer  to  a  few  personal  experiences  in  which  exploration,  ap- 
parently negative,  was  almost  discontinued  only  to  encounter  pus  on  or  even 
medial  to  the  psoas  muscle.  Only  a  liberal  incision  makes  possible, an  adequate 
(and  .safe)  exploration  of  the  iliac  retroperitoneal  .space.  The  inguinal  incision 
which  I  employ  is  placed  directly  above  and  parallel  to  Poupart's  ligament, 
traverses  the  external  oblique  aponeurosis,  some  muscular  fibers,  and  the 
transversalis  aponeurosis.  Thereby  the  lateral  portion  of  the  inguinal  canal  is 
laid  open.  The  peritoneum,  bared  automatically  after  the  transversalis  is 
traversed,  is  stripped  upward  and  medially  away  from  the  underlying  iliacus 
mu.scle.  At  this  stage,  or  at  a  later  stage  in  deeper  or  more  medially  placed 
absce.s.ses,  the  evidence  of  an  inflammatory  mas-s  is  encountered.  As  already 
suggested,  if  nece.ssar>'  the  incision  is  enlarged  in  the  appropriate  direction  in 
order  to  expose  adequately  the  region  of  the  absce.ss.  At  times  the  incision 
should  be  enlarged  after  the  absce.ss  is  entered  for  the  pvupose  of  establishing 
adequate  unroofing  and  drainage. 

In  the  discussion  of  lumbar  retroperitoneal  absce.ss  emphasis  was  placed 
on  the  desirability  of  full  operative  visualization  of  the  absce.ss  cavity  and  its 
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recesses,  and,  with  this  achieved,  gauze  tamponade  for  (h-ainage.    In  the  case 
of  iliac  abscess  the  necessity  for  such  operative  management  is  even  greater 
because  the  abscess  usually  is  more  deeply  situated  and,  inadequately  cared  for, 
is  more  prone  to  be  followed  by  local  complications  and  sequelae.    Indeed  the 
anatomical  difficulties  in  the  way  of  adequate  drainage  may  be  so  great  or  the 
ramifications  of  an  advanced  lesion  so  widespread  that  recurrence  (or  persistence 
I    and  recurrence)  can  be  anticipated  unless  a  complete  operation  is  performed. 
Thus  there  was  one  case  which  required  several  o])prations  j^erformed  over  a 
number  of  j-ears  and  a  final  result  was  not  obtained  until  the  psoas  was  tran- 
sected for  the  drainage  of  an  abscess  on  its  medial  aspect.    In  another  case 
in  which  the  area  of  suppuration  was  widespread  a  second  extraperitoneal  drain- 
!    age  directly  above  the  primary  one  was  necessary  about  a  year  after  the  original 
I    operation  (with  an  intervening  period  of  complete  good  health  and  normal 
function). 

Although  the  difficulties  above  referred  to  make  for  complications  and  seque- 
lae (high  morbidity)  after  operations  for  iliac  retroperitoneal  abscess  the  mortal- 
ity is  low,  2  deaths  in  23  ca.ses. 

The  following  is  the  report  of  the  case  already  referred  to,  one  in  which  extra- 
peritoneal suppuration  followed  a  vaginal  pelvic  operation.  The  patient 
I  presented  the  picture  of  an  advanced  peritonitis  at  the  time  she  came  to  retro- 
peritoneal drainage  but  the  case  is  unique  in  that  the  iliac  retroperitoneal  sup- 
puration was  bilateral.  The  case  also  is  of  interest  l^ecause  of  the  opportunity 
to  learn  through  another  operation  many  years  after  the  bilateral  operation 
for  retroperitoneal  abscess,  that  a  quite  unsuspected  tubal  suppuration  had 
followed  the  original  pelvic  operation. 

CASE  REPORT 

History:  (.\clm.  378340).    Mrs.  ^l.  'SI.,  36  years  old,  was  admitted  to  The  Mount  Sinai 
Hospital  April  1, 1935,  for  a  vaginal  operation  for  prolapse  of  the  uterus  and  f  vstorertocele. 
The  bladder  was  stripped  to  the  peritoneum  in  the  customary  mannci ,  tin-  peritoneal  cavity 
was  entered  and  a  small  fibroid  on  the  anterior  wall  of  the  uterus  was  removed.    Both  tubes 
were  ligated.    A  Fothergill  repair  was  performed  in  the  customary  manner  but  in  reefing 
the  pubocervical  fascia  it  was  noted  that  the  tissues  were  thin  and  friable.    The  operation 
was  terminated  by  an  extensive  anterior  and  posterior  colporrhaphy.    The  postoperative 
course  was  satisfactory  until  the  tenth  daj^  after  operation.    The  temperature  became  pro- 
I    gressively  elevated,  associated  with  pain  in  both  iliac  regions.    Abdominal  distention  soon 
I    became  a  prominent  feature.    The  pelvic  examination  revealed  induration  in  both  fornices 
but  no  mass.    On  the  seventeenth  day  after  operation  there  was  a  chill  (blood  culture  taken 
'    at  that  time  was  subsequently  found  to  be  sterile).    The  following  day  the  fever  reached 
i    a  new  high  level  (105°F.),  and  tlii  re  was  then  noted  pronounced  tenderness  and  induration 
in  both  iliac  regions.    The  blood  examination  was  characteristic  of  suppuration,  with  a 
white  cell  count  of  34,100,  of  which  96  per  cent  were  polymorphonuclear  leucocytes.    It  was 
the  opinion  of  the  operating  gynecologist  as  well  as  of  two  gynecologic  consultants  that 
the  clinical  picture  was  referable  to  an  inflammatory  exudate  and  tliat  operation  was  not 
indicated.    However,  it  was  also  agreed  that  an  exploration  for  pus  was  not  contra-in- 
dicated in  view  of  the  patient's  desperate  condition. 

Operation:  (20  days  after  Fothergill  repair.)  .\  left  lower  inguinal  incision  was  made 
which  was  deepened  through  the  external  oblique  aponeurosis  and  musculature.  The 
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pcMitoneum  which  was  visualized  was  edematous;  it  was  stripped  mesially  exposing  the 
iliac  vessels.  There  was  then  encountered  a  collection  of  pus  under  tension.  The  lateral 
extremitj-  of  the  incision  was  extended  upward  because  the  .^upiuirativc  tract  was  found 
to  have  reached  up  to  the  lumbar  retroperitoneal  space.  Further  retraction  of  the  peri- 
toneum revealed  the  full  extent  of  the  suppurative  tract  which  rose  from  the  pelvis  and 
reached  to  the  lower  border  of  the  left  kidnej'.  In  addition  to  6  or  S  ounces  of  pus  in  the 
abscess  the  tract  was  lined  with  thick  purulent  exudate.    It  was  packed  widely. 

In  view  of  the  persistence  of  tenderness  and  resistance  in  the  right  lower  quadrant 
uninfluenced  by  the  drainage  of  the  left  sided  abscess,  the  likelihood  of  an  additional  col- 
lection of  pus  in  the  right  jx'lvic  ret loiioritoiioal  space  led  to  the  decision  to  explore  tlir 
right  retroperitoneal  space  the  (.lay  aftci-  the  left  sided  drainage  had  ho(>n  institutetl. 

Accordingly,  a  riglit -sided  im  ision  parallel  to  and  immediately  above  Poupart 's  ligament 
was  made  and  was  do  pi m  ,!  \i,  the  peritoneum  as  on  the  left  side.  Here  too  a  collection 
of  pus  in  the  pelvic  1 1  t  r.  i| »  1 1 1  dUcal  space  was  encountered.  The  incision  was  enlarged 
upward  as  on  the  left  .side  Imt  nut  to  the  same  extent  because  on  the  right  side  the  collection 
of  pus  was  more  limited  to  the  pelvic  region.  The  abscess  contained  about  S  ounces  of  pus. 
As  on  the  left  side,  all  recesses  of  the  abscess  cavity  were  packed  with  iodoform  gauze. 
Enterococcus  was  grown  in  culture  of  the  pus. 

Course:  After  drainage  of  the  abscesses  the  general  condition  rapidly  improved  and  the 
patient  was  convalescent  in  a  sliort  time.  However,  some  abdominal  distention  persisted 
for  several  days.  The  t  eni|)ei  at  are  was  normal  after  the  first  postoperative  week.  The 
patient  was  dischargetl  16  days  after  the  drainage  operations  with  clean  granidating  wounds 
In  a  few  weeks  the  wounds  were  healed  and  the  patient  was  largely  symptom-free. 

The  fcjllow-up  continues  from  that  time  (1935)  to  the  present.  Throughout  this  period 
there  were  vague  symptoms  referable  to  the  pelvis.  At  times  these  became  more  precise, 
consisting  of  acute  discomfort  in  the  lower  abdomen,  chiefly  in  the  left  lower  quadrant, 
which  would  last  for  a  number  of  days.  Under  the  care  of  and  on  the  advice  of  a  gynecolo- 
gist the  patient  received  conservative  treatment  but  finally  an  artificial  menopause  was 
induced  because  of  persistent  pain,  and  other  symptoms  referable  to  the  adnexa. 

The  patient  again  came  under  my  observation  on  July  17,  1942  as  an  acute  emergencx'. 
For  several  weeks  before  this  time  there  had  been  occasional  abdominal  pains  similar  ii> 
those  above  described.  However,  they  became  increasingly  more  severe  and  were  accom- 
panied by  some  fever.  For  two  days  before  admission  fever  was  high  and  there  was  severe 
sustained  lower  abdominal  pain  and  abdominal  distention. 

On  phj'sical  examination  the  patient  was  noted  to  be  profoundly  prostrated,  with  rapid 
pulse,  temperature  of  104°F.  and  moderate  abdominal  distention.  There  was  rigidity  of 
both  lower  recti,  much  more  marked  on  the  left  side.  Here  there  was  direct  tenderness  on 
moderate  pressure.  By  vaginal  examination  there  was  found  a  tender  mass  in  the  cul-de-sac 
which  extended  to  the  left.  Under  anesthesia  an  obvious  mass  in  the  left  lower  quadrant 
could  be  felt  upon  bimanual  examination.  At  operation,  which  was  performed  shortly 
after  the  patient  was  seen,  free  pus  was  encountered  upon  opening  the  peritoneal  cavity. 
Adherent  omentum  was  released  and  the  free  peritoneal  cavity  was  packed  off.  Several 
collections  of  pus  were  encountered  about  a  mass  which  was  adherent  to  the  pelvic  perito- 
neum. This  mass  when  isolated  was  found  to  be  a  pyosalpinx.  Its  mesial  end  appeared 
to  be  detached  from  the  uterus  or  was  adherent  to  it  by  a  fibrous  band.  Its  distal  end  was 
embedded  in  the  posterior  peritoneum  as  was  the  remainder  of  the  tube  to  a  lesser  degree. 
The  tube  was  freed  chiefly  by  dissection  and  the  bare  deperitonealized  area  was  drained 
by  a  gauze  pack  placed  down  to  it  and  brought  out  through  the  lower  end  of  the  abdominal 
incision.  The  gauze  i)ack  was  surrounded  by  a  rubber  dam.  The  microscopic  rejjort  on  I  he 
removed  tube  was  chronic  and  acute  salpingitis. 

The  po.stoperative  course  was  essentially  uneventful.  The  general  condition  has  im- 
proved progressively  since  operation  and  it  is  fair  to  assume  that  the  cause  of  the  pro 
longed  semi-invalidism  was  chronic  infection  of  the  left  tube.  Judging  by  the  situatnm 
of  the  tube  at  the  time  of  operation  it  can  be  assumed  that  the  same  factor  which  led  ( o  (lie 
infection  of  the  tube  led  to  infection  of  the  contiguous  extraperitoneal  spaces. 
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RETROPERITONEAL  PHLEGMON 

{Diffuse  Retroperitoneal  Cellulitis) 

This  lesion  which  stands  out  in  striking  contrast  to  the  previously  described 
lumbar  and  iliac  abscess  was  encountered  in  17  cases.  It  resulted  from  a  variety 
of  causes,  the  most  common  (6  cases)  being  acute  retrocecal  (or  retroperitoneal) 
appendicitis.  In  further  contrast  to  abscess  the  cause  of  the  lesion  can  almost 
always  be  stated  with  precision.  The  infection  is  encountered  only  in  adult 
life  (compare  with  abscess).  The  main  contrast  with  retroperitoneal  abscess, 
however,  consists  not  only  in  the  high  mortality  of  retroperitoneal  phlegmon 
but  also  in  the  limited  outlook  for  relief  by  surgical  drainage.  In  view  of  the 
introductory  remarks  at  the  outset  of  this  contribution  it  is  proper  to  call  atten- 
tion to  the  one  case  of  post-aborti\o  endometritis  and  parametritis  among 
these  17  cases.  One  ma}'  assume  that  retroperitoneal  phlegmon  would  be  more 
frequently  encountered  in  gynecologic  clinics  to  which  post-abortive  and  post- 
partum infections  are  more  frequently  admitted. 

The  essential  feature  of  the  pathology  of  retroperitoneal  phlegmon  is  an 
infiltrative,  necrotizing,  poorly-limited  inflammation  of  the  cellular  retro- 
peritoneal tissues.  Fibrinopurlent  or  necrotic  exudate  and  small  pools  of  pus 
are  to  be  encountered  in  the  phlegmonous  process  whose  great  extent  (as  well  as 
ill-defined  limits)  is-  characteristic.  The  infection  extended  to  or  beyond  the 
diaphragm  into  the  mediastinum  in  the  majority  of  instances.  It  extended 
downwards  into  the  perineum  and  even  into  the  thigh  in  a  number  of  cases. 

In  contrast  to  the  bacteriology  of  retroperitoneal  abscess  that  of  phelgmon 
is  characterized  by  the  predominance  of  bacillus  coli  which  was  found  as  the  sole 
organism  in  7  cases,  and  in  combination  with  other  organisms  in  4  other  cases. 

The  symptomatology  in  the  early  phases  was  quite  indistinguishable  from 
that  of  the  causative  infection — appendicitis,  renal  infection,  regional  ileitis, 
pancreatitis,  parametritis, -etc.  (3nly  with  the  development  of  lumbar  pain 
or  pain  radiating  down  the  thigh,  hip  spasm,  or  spread  of  pain  from  the  sites 
to  which  it  had  previously  been  localized,  could  a  retroperitoneal  spread  of 
infection  be  suspected. 

On  physical  examination  the  essential  findings  were  those  of  the  underlying 
disease.  However,  diffuse  spread  into  the  retroperitoneum  was  suggested  by 
such  signs  as  lumbar  tenderness  in  cases  of  appendicitis,  tender  lumbar  mass 
in  cases  derived  from  the  kidney  or  colon,  or  lumbar  tenderness  in  parametritis. 
There  were  two  general  features  which  could  be  regarded  as  suggestive  of  a 
diffuse  retroperitoneal  infection:  first,  the  patients  were  ill  out  of  proportion 
to  the  manifestations  ordinarily  referable  to  the  cau.sative  infective  focus; 
secondly,  pronounced  abdominal  distension  was  common.  The  diagnosis  of 
retroperitoneal  phlegmon  was  not  made  in  the  majority  of  instances  and,  when 
made,  its  extent  and  ominousness  was  not  often  appreciated. 

Operation  was  performed  in  most  of  the  cases  but  all  died  whether  or  not  they 
were  operated  upon.  The  impression  is  gained  from  a  study  of  these  cases 
that  the  only  ones  in  which  there  may  be  an  outlook  for  operation  are  the  ap- 
pendicitis group.    It  is  possible  that  wider  and  early  retroperitoneal  drainage 
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for  these  cases  might  achieve  better  results.  It  also  is  possible  that  chemo 
therapy  in  conjunction  with  surgical  drainage  of  foci  of  suppvu-ation  might  ro 
suit  in  occasional  cure  of  an  otherwise  fatal  infection.  The  contrast  betwefi 
retroperitoneal  phlegmon  and  abscess  is  so  extreme  in  every  aspect  that  the  case 
are  grouped  together  only  because  they  have  a  single  feature  in  common — ; 
pyogenic  infection  of  the  retroperitoneal  connective  tissue. 


THE  BEGINNINGS  OF  UTEROTUBAL  INSUFFLATION 


L  C.  RUBIX,  M.D. 

[Neiv  York] 

The  anniversary  volume  dedicated  in  honor  of  Dr.  Hiram  N.  Vineberg  affords 
me  the  privilege  and  opportunity  of  recording  some  of  the  circumstances  con- 
nected with  the  beginning  of  uterotubal  insufflation  as  a  nonoperative  clinical 
test  for  tubal  patency  The  occasion  is  peculiarly  fitting,  I  feel,  because  the 
test  was  devised  during  the  period  when  Dr.  Vineberg  was  Attending  Gynecolo- 
gist at  The  Mount  Sinai  Hospital,  and  was  tried  not  only  with  his  consent  but 
with  his  generous  encouragement  and  cooperation.  Were  it  not  foi'  liis  support 
the  test  might  have  made  its  way  much  more  slowly,  for  it  seemed  at  first  so 
radical  that  conservative  gynecologists  might  well  have  hcsitatetl  to  gi\  e  it  their 
approval.  Even  after  being  enthusiastically  received  by  many  at  its  first  pre- 
sentation before  the  Section  on  Obstetrics,  Gynecology  and  Abdominal  Surgery 
at  the  Seventy-first  Annual  Session  of  the  American  Medical  Association  at  New 
Orleans  in  April,  1920,  it  was  still  regarded  in  some  quarters  as  highly 
revolutionary. 

With  my  appreciation  for  Dr.  Vineberg's  help,  it  is  a  pleasant  duty  to  record 
the  stalwart  support  freely  given  by  some  of  his  colleagiies,  Fellows  of  the  Ameri- 
can Gynecological  Society:  Dr.  Reuben  Peterson,  Dr.  Robert  L.  Dickinson, 
Dr.  George  Gray  Ward,  Dr.  Brooke  M.  Anspach,  to  name  only  a  few  of  the 
leaders  in  the  field  of  g>Tiecology  who  helped  to  establish  the  method  as  an 
accepted  diagnostic  procedure. 

It  is  wth  the  deepest  feeling  of  gratitude  that  I  remember  the  immediate 
approval  with  which  Dr.  Vineberg  received  my  suggestion.  It  was  late  in 
October,  1919,  that  I  first  proposed  the  method  that  would  determine  the  exist- 
ence of  tubal  patency  or  nonpatency  by  introducing  oxygen  into  the  uterus 
both  Avithout  and  with  controlled  pressure,  thereby  doing  away  with  the  need 
of  an  exploratory  laparotomy  to  determine  the  facts.  I  cannot  forget  the  warm 
encouragement  of  his  reply.  "The  idea,"  he  said,  "is  entirely  new  to  me,  but  I 
have  confidence  in  you.  I  hope  your  preliminary  work  has  been  adequately 
prepared  and  that  you  will  undertake  the  test  clinically  with  all  due  precautions 
for  the  patient's  safety.    I  shall  stand  behind  you." 

Considering  the  unprecedented  procedure  which  I  was  contemplating,  I  can 
only  now  appreciate  what  those  words  meant  to  me  in  the  course  of  the  next  few- 
years.  Opposition  developed,  particularly  here  at  home,  but  also  in  some  places 
abroad.  But  Dr.  "Nlneberg's  protective  influence  and  encouragement  enabled 
me  to  go  on  exploring  the  possibilities  of  my  method.  On  more  than  one  oc- 
casion he  gave  me  wise  counsel  mingled  with  admonitions  for  the  safety  of  the 
procedure.    "Guard  it,"  he  told  me,  "as  if  it  were  your  child." 

I  record  these  facts  with  high  admiration  for  Dr.  Vineberg,  both  as  teacher 
and  as  scientist.  Acknowledged  one  of  the  mo.st  brilliant  diagnosticians  in 
g>-necology  of  his  time,  he  not  only  initiated  me  into  precise  methods  of  diagnosis, 
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he  stimulated  in  me  a  deep  respect  for  accuracy  and  intellectual  honesty.  Else- 
where in  this  volume  it  is  shown  that  his  "batting  average"  as  a  diagnostician 
was  as  high  as  is  humanly  possible,  but  Dr.  Mneberg  never  failed  to  admit  mis- 
takes in  diagnosis  or  errors  in  judgment.  The  rigid  discipline  and  self-criticism 
that  characterized  his  work  made  the.^e,  to  he  sure,  few  and  far  between.  But 
how  salutary  even  these  were  in  inspiring  membei-s  of  his  staff,  tho.se  of  the 
intern  staff,  and  the  very  visitoi-s  who  heard  him,  to  aspire  to  his  high  standard 
of  integiity!  It  was  therefore  natural  that  when  I  left  The  Mount  Sinai  Hos- 
pital in  January,  1909,  to  go  abroad  for  further  training  and  postgraduate  study, 
Dr.  Vineberg's  influence  directed  me  toward  the  special  field  of  obstetrics  and 
g:>-necolog>-. 

During  the  following  decade  the  need  for  a  clinical  nonoperative  method  of 
determining  the  patency  of  Fallopian  tubes  continued  to  weigh  upon  me,  as  it 
must  have  on  many  others  at  the  time.  It  had  been  observed  that  the  efforts 
of  surgery  to  correct  sterility  had  resulted  more  frequently  in  failure  than  in 
success.  In  those  days,  when  a  married  couple  who  desired  children  remained 
childless  for  several  years  despite  the  fact  that  they  had  u.sed  no  contraceptive,  it 
was  more  apt  to  be  the  wife  than  the  husband  who  consulted  the  family  physician 
or  gynecologist  in  the  hope  of  learning  the  cause  and  discovering  a  remedy  for 
her  involuntary  sterility.  The  examination,  as  a  rule,  therefore,  was  limited 
to  her,  the  hu.sband  receiving  scant  if  any  attention.  The  investigation  of  the 
patient  usually  consisted  of  a  gynecologic  examination  upon  which  diagnosis, 
prognosis  and  therapy  were  based.  The  results  were  often  contrary  to  the 
prognosis  given.  Many  women  whom  the  specialist's  opinion  doomed  to  bar- 
renness soon  became  pregnant,  whereas  others  who  were  told  there  was  nothing 
wrong  with  them  remained  sterile. 

Among  the  reasons  for  the  failure  of  surgery  to  cure  sterility  was  the  then 
prevailing  notion  that  it  was  due  chiefly  to  mechanical  ob.struction  of  the  cervical 
canal  and  to  other  cenical  abnormalities.  Therefore,  surgical  therapeutic 
mea.'jures  were  misdirected.  The  part  played  by  the  male  partner  was  not  yet 
fully  appreciated.  His  share  in  sterility  and  the  concept  of  a  sterile  mating,  now 
too  obvious  for  emphasis,  were  first  realized  in  the  second  decade  of  the  present 
century. 

It  was  a  common  experience  of  gA'necologists  to  meet  with  disappointment 
after  a  discission  operation,  dilatation  of  the  cervix  and  curettage,  the  insertion 
of  stem  pessaries,  and  other  similar  measures.  The  reason  for  this  failure  was 
that  the  Fallopian  tubes  were  the  actual  seat  of  obstruction.  Without  knowl- 
edge of  the  tubal  status  a  reliable  prognosis  could  not  be  foi-mulated. 

The  failure  of  the  aforementioned,  otherwi.se  excellent,  operations  was  gradu- 
ally realized  to  be  due  to  the  po.'^sibility  that  the  Fallopian  tubes  may  have  been 
nonpatent.  Frequently  the  Fallopian  tubes,  though  occluded,  were  not  found 
on  palpation  to  be  appreciably  enlarged.  In  many  ca.'^es  gross  evidence  of  a 
peh  ic  inflammation  was  not  present  to  direct  suspicion  toward  implication  of  the 
tubal  lumen.  In  cases  where  frank  pelvic  inflammation  was  pre.«;ent,  acute  or 
chronic,  it  wa.s  natural  to  suspect  that  the  tubes  were  diseased  alone  or  with  the 
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ovaries.  Nevertheless,  even  with  a  reUable  historj'^  of  an  antecedent  pelvic  in- 
flammation, it  was  impossible  to  preempt  tubal  patency,  for  spontaneous  restitu- 
tion had  sometimes  been  observed  by  older  gynecologists  and  clinicians.  It  was 
i clear  that  opinion  as  to  the  patency  or  nonpatency  of  the  Fallopian  tubes  was  at 
all  times  mere  guess  work. 

To  fill  this  gap  in  diagnosis  and  prognosis,  an  exploratory  laparotomy  was 
deemed  indispensable  and  was  accordingly  advised.  But,  notwithstanding  ad- 
vances in  asepsis,  anesthesia,  and  surgical  technique,  all  of  which  made  laparot- 
omy safer,  the  operation  was  still  regarded  as  a  formidable  procedure  to  resort  to 
jfor  the  single  purpose  of  ascertaining  whether  the  uterine  tubes  were  open  or 
closed.  Surgeons  naturally  hesitated  to  urge  abdominal  exploration  to  deter- 
'mine  the  status  of  the  Fallopian  tubes  except  in  rare  instances  when  the  desire 
;for  offspring  was  intense. 

The  urgent  need  for  a  nonsurgical  method  of  ascertaining  the  presence  of 
'Of)en  or  closed  Fallopian  tubes  was  forcibly  brought  home  after  several  disap- 
pointments in  cases  where  a  cervical  operation  had  been  performed.  One 
morning  in  1913,  I  had  occasion  to  operate  upon  two  patients  for  the  relief  of 
sterility.  A  prognosis  was  not  rendered  because  the  tubal  factor  was  unpre- 
dictable. As  the  recommendation  of  an  exploratory  laparotomy  was  not  ac- 
[cepted  by  either  patient,  a  Pozzi  operation  was  done.  One  patient  became 
'pregnant  within  six  months,  the  other  remained  sterile.  The  disappointed 
patient  later  developed  some  abdominal  pain.  Seeking  other  opinion,  she  was 
informed  that  her  uterine  tubes  were  inflamed  as  the  result  of  the  operation.^ 
I  This  experience  increased  my  efforts  to  find  a  nonoperative  test  for  tubal  patency. 

Certain  x-ray  opaque  substances  which  were  being  employed  in  urology  seemed 
to  offer  a  possible  solution.  The  same  media,  I  thought,  might  be  used  in  the 
gjTiecologic  field.  I  had,  however,  to  consider  the  hazards  of  invading  the 
I  peritoneal  cavity  by  way  of  the  uterus,  a  procedure  which  had  no  precedent. 
[Although  the  self-defensive  powers  of  the  peritoneum  were  already  understood, 
|the  po.ssible  effects  upon  the  uterus  and  the  Fallopian  tubes  could  not  as  yet  be 
I  predicted.  Curettage,  which  was  commonly  and  more  or  less  indiscriminately 
, employed,  had  laterally  become  restricted  to  instances  of  postabortive  bleeding 
and  to  cases  of  -suspected  uterine  malignancy. 

The  introduction  of  a  foreign  substance  into  the  uterus  and  thence  through 
the  tubes  into  the  peritoneal  cavity  was  a  new  venture.  It  was  supported  and 
encouraged  chiefly  hy  the  increasing  acceptance  of  Hitschmann  and  Adler's 
discovery  that  the  endometrium  undergoes  cyclic  changes  which  were  commonly 
Imistaken  for  endometritis,  and  that  endometritis  as  such  was  a  rarity,  the  uterine 
cavity  in  the  nongravid  state  being  practically  always  free  from  infection  except 
in  acute  gonorrhea. 

Before  Hitschmann  and  Adler's  demonstration,  the  use  of  a  uterine  sound  was 
as  violently  assailed  by  some  gynecologists  as  it  was  tenaciously  advocated  by 
others.    The  newer  knowledge  disarmed  the  fears  of  those  at  least  who  would 

'  This  patient  returned  several  years  later  to  have  her  Fallopian  tubes  insufflated.  She 
proved  to  have  tubal  patency  and  conceived  shortly  afterwards. 
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venture  uterine  exploration  with  a  cannula  through  which  x-ray  opaque  solu- 
tions might  be  injected.  Of  all  the  solutions  then  in  vogue,  collargol  appeared  to 
have  the  greatest  appeal.  It  was  allegedly  aseptic;  it  was  x-ray  opaque  and 
had  even  been  used  extravenously  in  puerperal  sepsis.  Accordingly  collargol 
was  the  first  substance  to  be  considered  for  its  use  in  gynecology. 

yiy  work  with  collargol  was  liegun  in  late  January  1914  at  the  laboratory  of 
Professor  E.  AVerthcim,  II  Universitats-Frauenklinik  in  Vienna  under  the  direc- 
toi'ship  of  Professor  J.  Schottlander.  Previous  anatomic  studies  had  given  me 
an  idea  of  the  shape  and  capacity  of  the  uterine  cavity.  The  collargol  inj(M  - 
tions  were  made  in  the  dead  human  utei'us  and  in  li\'ing  rabbits.  A  preliminary 
report  pointing  out  the  possilMlit  ics  of  diagnosing  submucous  fibroids  was  sent 
to  the  Zentralblatt  fiir  Ciyniikologic,  where  it  appeartnl  on  May  4,  1914.-  lii 
this  paper  it  was  mentioned  that  a  more  impoitnnl  ohjt  i  t  was  contemplated, 
namely,  the  proof  of  tubal  patency  by  the  use  of  rudiopaque  solution.  I  was 
unaware  at  the  time  of  Cary's  publication,  which  was  the  first  in  America  bear- 
ing upon  the  u.se  of  collargol  for  testing  the  patency  of  the  Fallopian  tubes.  His 
work  had  been  published  in  March,  1914. 

The  serious  objection  to  chemical  opaciue  sohitions  then  in  u.se  was  the  pos- 
sibility that  they  might  transfer  infective  material  from  the  genital  tract  to 
the  peritoneal  cavity.  Whether  or  not  such  solutions  po.ssessed  adequate  anti- 
septic properties  to  prevent  peritoneal  inflammation  was  a  debatable  question. 
In  any  event,  a  chemical  reaction,  it  was  believed,  might  produce  undesirable 
effects,  notably  upon  the  mucous  membrane  of  the  tubes,  thus  resulting  in  an 
occlusion  where  a  normal  lumen  was  previously  present. 

From  my  clinical  experience  with  collargol  injection,  the  results  of  which  were 
reported  in  April,  1915,^  two  features  presented  themselves  which  soon  made  nw 
realize  that  its  use  was  undesirable  for  clinical  purposes.  They  were  colic 
att(>ntling  and  following  the  injection;  and  peritoneal  irritation  in  ca.ses  with 
l)atent  tubes.  From  the  limited  experience  with  collargol  the  conclusion  reached 
was  that  it  might  be  u.sed  in  occluded  tubes,  in  which  case,  if  damage  resulted, 
the  patient  suffered  no  further  reproductive  loss.  The  risks  entailed  would 
ensue  from  po.ssible  infection.  If,  however,  the  tubes  happened  to  be  patent 
one  had  to  reckon  with  the  possible  loss  of  fertility.  Substitution  of  thorium 
nitrate,  and  later  of  bromide  and  iodide  solution  for  the  collargol,  which  I 
employed  in  a  number  of  cases,  was  intended  to  eliminate  inspissation.  liut 
the.se  either  failed  in  this  respect  or  had  other  disadvantages. 

The  ideal  medium  which  would  enable  one  to  determine  tubal  patency  with- 
out the  necessity  of  a  laparotomy  was,  therefore,  still  lacking.'    When  the  value 

2  Tlic  translation  of  my  paper  into  fifM-man  was  made  by  my  good  friend  Dr.  .Josepli 
Novak,  who  worked  in  llie  .same  laboratory  and  is  now  as.soeiated  in  my  .serviee  at  Tin 
Monnt  Sinai  Hospital. 

^  X-ray  Diagnosis  in  Gynecology  with  the  Aid  pf  Intra-utcrine  Collargol  Injection 
Surg.,  Gynec.  &  Obst.,  21:  435,  1915. 

<  The  adoption  in  the  last  decade  of  the  crystalloid  iodine  solutions  first  presented  bv 
M.  Swick  in  uroselcctan,  such  as  skiodan,  diodrast,  and  hippuran,  has  overcome  many  ' 
the  disadvantages  of  the  older  solutions  of  the  halogen  group.    It  is  probable  that  in  vi^^' 
rayopaque  a  clo.se  approach  to  the  ideal  radiopacjue  medium  has  been  achieved. 
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I  of  pneiimoperitonevim  as  a  diagnostic  method  was  dcmonst rated,  it  occurred,  to 
me  at  once  that  oxygen  might  be  the  long-sought  agency  for  the  specific  purpose 
of  diagnosing  tubal  patency.  If,  instead  of  solutions,  a  gaseous  medium  could 
be  introduced  into  the  uterus,  it  might  produce  an  artificial  pneumoperitoneum, 
but  only  if  the  Fallopian  tubes  were  patent. 

The  harmlessness  of  oxygen  in  the  peritoneal  cavity  had  already  been  estab- 
}   lished  by  a  number  of  observers,  and  records  of  oxygen  injected  by  abdominal 
j  puncture  were  at  hand  to  support  their  contention.    The  great  advantage  in  the 
use  of  this  gas  was  that  it  was  aseptic  and  carried  no  appreciable  amount  of 
J   infective  material  in  suspension,  and  that  when  the  patient  stood  up  it  rose 
almost  immediately  to  the  region  of  the  diaphragm.    If  any  infective  material 
I  chanced  to  be  carried  b\'  the  oxygen,  it  would  probably'  reach  the  subphrenic 
I  space,  and  any  inflammation  that  might  result  would  at  least  not  affect  the 
I  tubes.    Artificial  sterility  would  therefore  lie  avoided.    The  passage  of  gas 
\  through  normal  tubes  would,  moreover,  leave  no  chemical  residue  within  their 
>  lumen.    That  the  gas  would  become  absorbed  very  rapidly  by  comparison  with 
1  the  chemical  solutions  then  in  use  was  a  further  advantage.    Should  the  gas 
\  fail  to  reach  the  peritoneal  cavity,  tubal  occlusion  would  be  diagnosed.    No  harm 
J  could  possibly  be  thus  produced,  because  on  meeting  an  obstruction  in  the  tubes 
I  the  gas  would  regurgitate  during  the  injection  or  be  expelled  upon  removing  the 
cannula.    The  slight  amount  remaining  within  the  genital  tract  would  be  more 
rapidly  absorbed  than  would  be  true  of  irritating  solutions.    This  was  found  to 
be  so,  and  more  especially  when  carbon-dioxide  was  later  substituted  for  oxygen. 

The  production  of  a  subphrenic  pneumoperitoneum  by  way  of  the  uterus 
definitely  established  the  patency  of  the  Fallopian  tubes. 

The  first  examination  by  uterotubal  insufflation  with  oxygen  took  place  on 
November  3,  1919,  in  the  x-ray  department  of  The  INIount  Sinai  Hospital  of 
New  York  City.    The  quantity  was  measured  roughly  by  gauging  the  number 
of  bubbles  passing  through  the  wash  bottle  per  minute.    The  intrauterine  pres- 
sure was  not  controlled  by  a  manometer;  the  gas  was  allowed  to  enter  the  peri- 
toneal cavity  until  a  moderate  amount  of  \  isible  abdominal  distention  resulted. 
1      Having  had  no  previous  clinical  experience  in  this  field,  we  naturally  had  to 
wait  for  developments.    Theoretically  we  exjx'cted  to  see  the  abdominal  wall 
rise  in  ca.se  the  oxygen  gas  succeeded  in  gaining  access  through  open  tubes  into 
the  abdominal  cavity.    Those  were  indeed  tense  moments  as  Dr.  Pere  Lund, 
I  Dr.  Harry  We.ssler,  Dr.  Arthur  J.  Bendick,  and  others  of  Dr.  .laches'  roentgeno- 
j  logic  department  who  happened  to  be  present,  were  observing  this  first  patient 
I  through  whose  uterus  I  ventiu-ed  to  insufflate  oxygen.    The  actual  rise  of  the 
abdominal  wall  was  corroborated  by  everyone  present.    This  constituted  first- 
hand proof  that  the  oxygen  actually  passed  through  the  tubes  and  into  the 
peritoneal  cavity.    Nevertheless  it  was  deemed  necessary  to  establish  the  pres- 
ence of  the  oxygen  gas  in  the  abdominal  cavity  by  sul)jocting  the  patient  to 
fluoroscopy  and  radiography.    In  eveiy  rcspcx't  tlic  x-ra,\-  cx  idence  was  the 
same  as  that  which  was  obtained  when  oxygen  had  been  introduced  into  the 
peritoneal  cavity  by  direct  abdominal  puncture. 
The  patient,  having  been  insufflated  with  several  liters  of  oxygen,  was  com- 
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fortable  in  the  recumloent  posture,  but  we  noticed  that  she  had  great  epigastric 
distress  and  severe  shoulder  pains  when  she  stood  up  before  the  radioscopic 
screen.  She  was  kept  on  her  back  for  a  Httle  while  and,  as  she  was  ambulatory, 
was  brought  home  about  one  hour  later  and  put  to  bed  with  the  foot  of  the  bed 
elevated.  This  gave  her  tolerable  comfort.  The  discomfort  rapidly  disap- 
peared so  that  at  the  end  of  the  third  day  she  was  able  to  report  to  the  x-ray 
department  complaining  only  of  slight  uneasiness  in  the  shoulder  regions.  A 
small  amount  of  oxygen  was  still  present  under  the  diaphragm.  The  patient 
became  gravid  within  two  months  after  the  insufflation  and  was  delivered  of  a 
full-term  baby;  one  and  a  half  years  later  she  gave  birth  to  her  second  child. 

Though  success  attended  this  first  case,  it  was  necessary  to  establish  several 
facts  before  the  method  warranted  a  preliminary  report.  Accordingly,  in  the 
next  thirty  or  more  uterotubal  insufflations  particular  attention  was  paid  to 
the  following:  1)  the  patient's  tolerance  to  this  diagnostic  method;  2)  the  mini- 
mum volume  of  oxygen  necessary  to  produce  a  subphrenic  pneumoperitoneum 
which  could  be  demonstrated  by  fluoroscopic  examination  or  diagnosticated  by 
the  telltale  and  tolerable  shoulder  pains;  3)  the  possibility  of  infection;  4)  the 
danger  of  embolism;  5)  the  interpretation  of  the  findings  and  their  reliability 
in  diagnosis.  The  indication  for  the  application  of  the  test  was  clearly  specific. 
The  contraindications  were  based  upon  general  g>'necologic  and  medical  experi- 
ence and  were  modified  as  a  result  of  the  observations  made  in  these  early  cases. 

The  preliminary  observations  showed  that  the  patients  stood  the  examina- 
tions with  little  discomfort.  When  oxygen  was  insufflated  in  amounts  of  100  to 
200  cc,  the  symptoms  were  relatively  slight  and  did  not  interfere  with  the 
patient's  daily  routine.  No  after  effects  were  noted  in  the  pelvis  subsequent 
to  the  gas  insufflation. 

As  carbon-dioxide  was  found  to  be  more  rapidly  resorbed  than  oxygen  in 
equal  quantities  and  thereby  also  minimizing  the  shoulder  pains  and  epigastric 
discomfort,  it  was  early  adopted  as  the  gas  of  choice  for  uterotubal  insufflation. 
The  danger  of  gas  embolism  was  also  eliminated  by  carbon-dioxide  insufflation 
because,  if  intravasation  occurred  despite  all  precautions,  it  would  be  imme- 
diately dissolved  in  the  blood  stream.  Oxygen,  like  air,  being  less  soluble, 
carried  the  theoretical  and  actual  danger  of  air  embolism.  Against  this  danger 
safeguards  were  provided  in  the  insufflation  apparatus  which  consisted  of  a 
carbon-dioxide  tank  with  regulating  and  reducing  valves,  a  volumeter  and  a 
blow-off  valve. 

In  addition  to  these  safeguards  and  the  prescribed  indications  and  contra- 
indications previously  mentioned,  special  emphasis  was  laid  upon  the  various 
steps  of  the  technical  procedure.  The  object  of  these  precautions  was  to  avoid 
accidents  and  untoward  .sequelae  which  might  result  from  faulty  technique. 
From  the  earliest  stages  of  its  development  the  aim  has  been  to  make  the  tc.-i 
accurate  and  safe. 

The  apparatus  was  shortly  thereafter  (1925)  improved  by  a  kymograph  thus 
providing  a  method  of  precision  in  detennining  tubal  patency  and  nonpatenc>- 
and  at  the  same  time  increasing  its  safety.    By  means  of  this  apparatus  it 
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became  possible  to  demonstrate  grapliically  the  functional  status  of  patent  Fal- 
lopian tubes  and  in  cases  with  impaired  patency  the  varying  degrees  of  tubal 
strictures  and  adhesions. 

The  nonoperative  test  for  tubal  patency  appeared  to  have  aroused  interest 
soon  after  its  preliminary  report  in  April,  1920.  The  latter  was  based  upon  55 
cases.  A  fuller  report  of  this  work,  based  upon  70  cases,  including  33  who  were 
insuflHated  with  manometric  control,  was  read  at  New  Orleans  and  published 
in  the  Journal  of  the  American  Medical  Association  in  September,  1920.  It 
was  soon  followed  by  the  publications  of  Peterson  (August,  1921),  Furniss 
(November,  1921),  Dickinson  (August,  1922),  J.  Novak  (1922),  Rongy  (1922), 
Sellheim  (1923),  and  many  others.  It  became  known  as  the  Rubin  test  soon 
after  the  publication  by  Fumiss,  who  first  gave  it  this  designation. 
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In  honoring  Dr.  Hiram  X.  ^'ineberg  for  his  conspicuous  efforts  in  the  field  of 
gynecology,  by  contributing  an  article  to  his  Anniversary  \'olume,  I  am  led  to 
choose  a  topic  which  will  be  of  mutual  interest  to  internists  and  to  the  pelvic 
surgeon.  Inflammatory  and  neoplastic  masses,  recognizable  by  bimanual  palpa- 
tion are  often  confusing  and  difficult  to  evaluate.  The  possibilities  are  many, 
the  means  at  our  disposition  for  their  identification  often  only  too  limited.  Xot 
alone  is  man  finite,  not  only  is  medicine  an  applied  rather  than  a  true  science,  but 
the  most  ideal  instruments  of  precision  often  fail  us  in  our  greatest  extremity. 

Instances  in  clinical  practice  are  many,  where  the  diagnostician,  so-called,  and 
the  internist  and  the  surgeon  have  met  in  the  common  ground  of  the  lower  left 
pelvis  to  discuss,  to  debate  and  to  try  conclusions  on  the  real  identification  and 
nature  of  such  a  mass. 

A  young  woman  of  thirty-four  years  presents  herself  with  the  history  of  fever, 
emaciation  and  a  tender  ma.ss  in  the  left  quadrant  of  the  abdomen.  The  ma.ss  is 
palpable  by  rectum  and  is  easily  identified  through  the  relaxed  abdominal  wall. 
The  diagno.'^is  of  a  salpingitis,  a  twisted  ovarian  cyst,  or  of  a  sigmoiditis,  is  made 
and  operation  is  indicated.  Xo  pointing  symptoms  referrable  to  the  inte.«;tinal 
tract  are  significant;  the  irregular  men.^es  are  consonant  with  a  lesion  of  the 
generati\'e  organs  or  might  occur  in  any  lower  severe  abdominal  di.sease  with 
weakness  and  with  inanition.  To  the  surpri.se  of  the  operating  surgeon  the  mass 
at  laparotomy  is  determined  as  originating  in  a  lower  or  terminial  ileitis  with  fistu- 
lous communications  to  the  sigmoid  or  pelvic  colon.  In  the  emergency  an 
ileotrans\  er.se  colostomy  is  performed,  but  without  transection  of  the  ileum  below 
the  ana.'Jtomosis,  an  operation  which  is  not  satisfactory,  and  one  which  must  lead 
eventually  to  a  .^second  more  radical  resection  of  the  cecum  and  terminal  ileum 
and  of  the  ileitis. 

The  appearance  of  ileitis  as  a  mass  in  the  left  pelvis  is  unusual  but  does  occur 
both  in  the  female  and  in  the  male.    When  seen  in  the  acute  phase,  with  fever 
and  inanition,  when  the  outstanding  .symptom  of  diarrhea  is  lacking,  the  diagno- 
sis is  most  difficult.    For  atyi)ical  ileitis  not  infrequently  is  as.sociated  with  con- 
stipation rather  than  with  diarrhea,  and  under  such  circumstances,  the  only 
method  for  precise  diagnosis,  the  x-ray  is  often  omitted.    And,  if  not  omitted, 
the  radiographic  changes  may  be  so  atypical,  and  so  little  distinctive,  that  extra 
intestinal  pres.sure  effects  rather  than  true  ileitis  is  often  .suggested.  Instanc( 
have  even  been  encountered  wherein  external  abdominal  wall  fi.stulae  ha\ 
occurrerl  and  have  been  interjjreted  as  originating  in  actinomycotic  or  tuben  u 
lous  lesif)ns,  or  in  perforating  adnexal  infiammatory  foci  rather  than  in  the  Ic-- 
suspected  but  moic  likely  ileitis  with  its  characteristic  meandering  fistiiiou- 
tracts. 

'  From  the  Medifal  StTviecs  of  Tlic  Mount  Sinai  IIosi)ital,  New  York. 
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Another  cause  for  great  confusion  arises  when  a  low  firm  pelvic  mass,  with 
fever  and  inanition  occurs  in  an  elderly  woman  with  the  characteristic  radio- 
graphic signs  of  diverticulitis.  Diverticulosis,  or  the  visualization  by  x-ray  of 
diverticulae  of  the  pelvic  colon  occurs  in  presumably  25  per  cent  of  adults  over 
middle  age.  Let  any  febrile  or  inflammatoiy  lesion  arise  in  the  lower  left  pelvis, 
and  let  diverticulae  be  demonstrable  radiographically,  and  the  non-sequitur  con- 
clusion of  diverticulitis  with  abscess  formation  and  jieri-sigmoiditis  seems 
the  obvious  and  the  likely  one.  The  first  true  differentiation  should  be 
made  between  a  carcinoma  of  the  sigmoid  with  perforation  and  a  diverticulitis 
with  perforation  and  abscess.    Such  a  differential  diagnosis  is  anything  but  easy. 


\y  either  abdominal  or  pelvic-rectal  examination  the  mass  is  palpable  as  firm, 


and  tender;  fever  is  present  in  both  conditions,  as  is  severe  emaciation  and 


progressive  loss  of  weight.  Nothing  about  the  mass  differentiates  the  benign 
from  the  malignant  possibilities.  Nor  is  the  radiograi)hy  competent  of  making 
the  decisive  pronouncement,  because,  just  as  in  the  gastric  lesions  the  benign  and 
the  malignant  are  impossible  to  differentiate,  so  in  the  pelvic  colon  it  is  often 
beyond  the  scope  and  limitations  of  the  most  experienced  radiographer  to  deter- 
mine the  exact  etiology  of  the  underlying  pathology. 

It  is  a  mistake  to  think  of  carcinoma  of  the  sigmoid,  coexisting  with  diverticu- 
losis as  a  degenerative  or  malignant  metaplasia  resultant  from  the  presence  of 
inflammatory  diverticulae.  Such  malignant  degeneration  is  at  best  a  very  rare 
(phenomenon  if  it  occurs  at  all. 

In  one  such  an  instance  the  debate  ran  high,  unfortunately  over  a  course  of 
weeks,  as  to  the  true  nature  of  a  large  inflammatory  mass  in  the  left  lower  quad- 
Irant  of  a  woman  of  sixty-four  years  of  age.  The  x-ray  showed  diverticulae  of  the 
sigmoid,  the  mass  coexisted  in  anatomic  site  with  the  pelvic  colon,  fever  was 
ihigh,  the  mass  increasing  steadily  in  size.  Carcinoma  of  the  colon  seemed  radio- 
igraphically  most  unlikely;  an  old  coronary  seizure  made  operation  apparently 
linadvisable.  The  best  and  most  experienced  physicians  and  surgeons  agreed 
jwith  one  mind  that  diverticulitis  with  abscess  was  the  correct  diagnosis  and  that 
the  proper  course  was  that  of  conservative  watchfulness.  After  several  weeks  of 
icoordinated  delay  operation  was  forced  by  the  appearance  in  the  abdomen  of  free 
Iperitoneal  fluid.  At  laparotomy  a  carcinoma  of  the  left  ovary  was  discovered 
ladherent  to  and  invading  the  mass  of  the  pelvic  colon.  Diverticulitis  with 
inflammatory  abscess  is  not  an  operative  condition  imder  the  best  of  circum- 
, stances;  the  logical  delay  and  the  complete  lack  of  suspicion  that  the  left  ovary 
i might  be  involved  created  an  extremely  unhappy  situation. 

When  a  mass  becomes  palpable  in  the  posterior  cul-de-sac  in  an  older  female, 
the  mass  situated  anatomically  between  the  posterior  surfac(>  of  uterus  and  the 
anterior  surface  of  rectum,  then  clinical  experience  and  the  tadus  eruditis  of  the 
examining  finger  alone  must  differentiate  the  two  conditions.  Most  such  masses 
are  truly  myomata  of  the  uterus  projecting  posteriorly  into  the  fold  of  Douglas. 
Unhappily  hysterectomy  is  occasionally  perfoi-med  before  all  the  possibilities 
of  diagnosis  have  been  exhausted.  Diarrhea,  or  the  passage  of  blood  per  rectum 
may  be  absent  or  may  be  so  minimal  as  to  be  overlooked.    (July  after  the  hyster- 
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ectomy  does  the  continuance  of  pain  and  discomfort  create  a  situation  requirinji; 
renewed  investigation.  Xor  for  the  first  time  does  the  diarrhea  and  the  appear- 
ance of  blood  with  the  fecal  passage  seem  significant.  The  sigmoidoscopy, 
Avith  the  barium  enema,  but  particulaily  the  sigmoidoscope,  tell  the  story  of  a 
carcinoma  of  the  recto-sigmoid. 

Apjjarently  in  the  course  of  the  technical  removal  of  a  fibroid  uterus  at  opera- 
tion a  recto-sigmoid  carcinoma  can  be  easily  overlooked.  For  such  a  prolapsed 
tumor  lying  low  in  the  cul-de-sac  can  easily  escape  detection  during  the  bleeding 
and  the  manipulations  associated  with  a  hysterectomy.  Radiography  is  often 
deficient,  for  the  compression  of  the  recto-sigmoid  by  a  large  fibromyomatous 
mass  originating  from  the  uterine  body  simulate  clo,sely  the  defect  of  an  intrinsic 
neopla.sm  of  the  colon.  Here  the  possibiUties  of  sigmoidoscopy  are  without 
limit,  when  the  colonic  carcinoma  is  within  ten  to  twelve  inches  of  the  anal 
orifice.  Cleverly  employed,  properly  interpreted  and  supported  by  biopsy  and 
histologic  verification  the  true  nature  of  the  lesion  is  eventually  discernible. 

In  the  routine  of  the  Consultation  Clinic  at  this  Hospital  the  true  differentia- 
tion l>etween  these  two  likely  api)earing  conditions  often  po.ses  a  most  perplexing 
problem.  When  both  uterine  fibroma  and  sigmoid  carcinoma  are  present,  all 
the  skill  of  rectal  and  pelvic  palpation,  plus  the  sensitive  x-raj',  plus  sigmoido- 
scopic  observation  are  required  for  the  elucidation  of  the  true  nature  of  the  pre- 
dominant offending  lesion. 
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MORRIS  A.  goldbp:rger,  M.D. 

[Xew  York] 

The  introduction  of  roentgenology  in  clinical  medicine  was  soon  followed  by 
attempts  to  visualize  the  outline  of  the  endometrial  cavity  by  Rindfleish  (I)  in 
1910.  Collargol  was  used  as  a  radiopaque  medium  for  x-ray  visualization  of 
intra-uterine  pathologic  conditions  by  Leiorier  (2),  Cary  (3)  and  Rubin  (4). 
The  halogen  salts  were  also  used  but  were  soon  replaced  by  the  widely  popu- 
larized iodized  oils,  Lipiodol  and  lodopine.  These  iodized  oils  are  superior  to 
previously  used  radiopaque  substances,  but  they  are  poorly  absorbed  and  cause 
mechanical  and  chemical  irritation  with  subsequent  body  tissue  reactions.  In 
many  cases,  Lipiodol  can  be  demonstrated  in  the  body  years  after  it  has  been 
introduced. 

Crystalline  iodine  compounds  (Diodrast  and  Hippuran)  in  aqueous  solutions 
were  first  used  for  visualizing  the  kidneys  and  urinary  tract.  They  are  practi- 
cally non-irritating  and  are  readily  absorbed  by  the  body  without  toxic  effects. 
Their  use  in  hysterosalpingography  has  been  widely  employed,  but  they  have 
the  disadvantage  of  escaping  rapidly  into  the  peritoneal  cavity,  so  that  a  lesion 
in  the  uterus  may  be  missed.  It  then  became  apparent  that  if  something  were 
added  to  the  aqueous  solution  of  crystalline  iodine  compounds  to  increase  their 
viscosity  without  retarding  their  absorbability,  a  more  definite  visualization  of 
the  uterine  cavity  would  be  obtained.  Neustadter  and  co-workers  added  50 
!  per  cent  glucose.  Titus  and  his  co-workers  added  gum  acacia  in  25  per  cent 
concentration.  The.se  additions  did  not  give  completely  satisfactory  results, 
i  Rubin  has  used  a  3.5  per  cent  concentration  of  polyvinyl  alcohol  in  a  solution  of 
I  rayopake.  He  has  reported  excellent  results  with  this  solution.  It  is  an  ideal 
1  contrast  medium  for  hysterography,  as  it  is  radiopaque,  easily  and  rapidly  ab- 
sorbed, is  non-irritant,  and  has  enough  viscosity  for  proper  filling  and  outlining 
the  uterine  cavity. 

With  the  gradual  development  of  contrast  media  for  hysterography,  diagnostic 
accuracy  of  intra-uterine  lesions  was  obtained.  At  the  outset,  gross  anatomic 
malformations  were  visualized  (fig.  1).  Later,  filling  defects  and  irregularities 
I  in  the  outline  of  the  uterine  cavity  were  recognized  and  correlated  with  the  patho- 
I  logic  conditions  found  at  operation.  We  can  now  depend  on  the  hysterogram, 
I  in  most  cases,  to  such  a  degree  as  to  influence  and  determine  the  procedure  to  be 
i  used  in  the  cure  of  the  patient.  At  the  same  time,  the  clinical  interpretation  of 
the  gynecologic  signs  and  symptoms  must  be  carefully  evaluated. 

Hysterography  is  indicated  in  cases  where  the  history  and  physical  findings 
do  not  reveal,  but  lead  one  to  suspect  the  presence  of  an  intrauterine  pathologic 
lesion,  such  as  an  endometrial  polyp,  submucous  fibromyoma,  other  intra-uterine 

*  Read  at  a  meeting  of  the  Obstetrical  Section  of  the  New  York  Academy  of  Medicine, 
April,  194.3. 
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growth?  and  malformations  of  the  uterus.  Hysterography  is  also  of  value  in 
determining  the  nature  and  extent  of  a  surgical  procedure  when  intra-  or  extra- 
uterine tumors  are  present. 

The  contra-indications  to  hysterography  are  pregnancy,  active  uterine  bleed- 
ing, gonorrhea  or  other  infections  of  the  genital  tract. 

The  technicjue  of  hysterography  is  simple  and  can  be  done  with  practically  no 
discomfort  to  the  ])atient.  All  the  precautions  of  surgical  asepsis  should  be 
olxserved.  The  patient  in  placed  in  the  lithotomy  position  on  the  Squier  genito- 
urinary table.  Sterile  towels  are  used  for  draping  the  vulva.  The  x-ray  tech- 
nician makes  careful  adjustments  of  the  patient's  position  on  the  table  so  that 
the  exposure  of  the  plate  will  show  the  lower  pelvis.  For  the  average  patient,  a 
distance  of  30  centimeters,  (50  milliamperes,  115  primary  volts  and  3  seconds 
exposure  are  used.    A  flat  plate  is  taken  as  a  control.    The  vulva  is  cleansed  with 
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a  bichloride  of  mercury  sponge  and  the  \  agina  and  cervix  exposed  by  a  bivalve 
speculum.  The  cer\-ix  is  cleansed  with  a  dry  sponge,  painted  with  a  5  per  cent 
tincture  of  iodine  and  grasped  with  a  tenaculum  forceps.  The  radiopaque  sub- 
stance, viscorayopake,  is  drawn  up  in  a  syringe  to  the  10  cc.  mark  and  a  uterine 
canula  such  as  is  used  in  the  Rubin  utero-tubal  insufflation  test,  is  attached  to 
the  syringe  and  held  upward.  The  plunger  of  the  syringe  is  pushed  up,  dis- 
placing the  air  in  the  canula,  at  the  same  time  filling  it  with  the  radiopaque  sub- 
stance. The  canula  is  then  introduced  into  the  cervix  to  a  point  a  little  above  the 
internal  os.  Two  cubic  centimeters  of  solution  are  injected  into  the  uterus  and 
an  x-ray  picture  is  taken.  Two  cubic  centimeters  more  are  injected  and  another 
picture  is  taken.  If  the  uterus  is  not  appreciably  enlarged  this  amount  of 
solution  divided  between  the  two  exposures  shoidd  be  sufficient  for  good  \  isuali- 
zation  of  the  uterine  cavity.  However,  the  amount  and  the  numberof  exposure- 
may  be  varied  in  large  uteri,  or  in  cases  where  tubal  visualization  is  also  desired. 
Over  filling  of  the  uterus  with  contrast  medium  may  obscure  small  uterine 
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lesions,  as  the  density  of  the  radiopaciuc  solution  may  dilTusc  or  cover  tlieir 
DUtline.  (figs.  2  and  3). 

Before  the  uterine  eanula  is  removed,  t\w  pUniger  of  the  syringe  should  be 
Irawn  outward  to  aspirate  the  contrast  medium.  This  is  followed  by  insufllation 
jf  20  CO.  of  carbon  dioxide  gas  and  another  x-ra\-  picture  is  taken.    This  gi\  cs  a 


Fig.  2.  Outline  of  a  .small  submucous  tumor.    2  rr       (ip.Kiuc  medium  used 


1 

\ 

I  Fig.  3.  Outline  of  the  submucous  tumor  shown  in  Fig.  2,  overshadowed  by  4  cc.  of  opaque 
jmedium. 

I  . 

linear  definition  of  the  uterine  cavity  and  its  irregularities  (fig.  4).  All  instru- 
ments are  then  removed  and  a  small  piece  of  gauze  is  inserted  into  the  vagina. 
The  patient  should  be  allowed  to  rest  on  a  couch  or  bed  for  about  one  hour,  as 
I  excess  spilUng  of  the  radiopaque  material  into  the  peritoneal  cavity  may  give  the 
j patient  some  discomfort.  This  soon  passes  off  as  the  viscorayopake  is  usually 
i  absorbed  in  about  one-half  hour. 

Our  experience  with  hysterography  is  based  on  over  three  hundred  cases  done 
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on  the  gynecological  service  of  Dr.  I.  C.  Rubin  at  The  Mount  Sinai  Hospital. 
Tliis  report  concerns  it.-^elf  with  seventy-two  private  cases  done  at  The  Mount 
Sinai  Hospital  by  the  es.sayist.  It  is  hoped  that  a  review  of  this  small  group 
will  illustrate  the  value  of  the  method  for  accvuacy  of  diagnosis  and  as  an  aid  in 
determining  the  therapeutic  procedure. 


Fig.  4.  Outlino  of  tlie  tumor  shown  in  Fig.  2,  after  carbon  dioxide  gas  insufflation 


Fig.  .5.  Menorrhagia,  patient  aged  37  years.  Uterus  the  size  of  a  small  orange  showinjj 
submucous  fibromj'oma  5.5  cm.  in  diameter.    Supravaginal  hysterectomj". 

The  analysis  of  the  seventy-two  ca.ses  is  grouped  according  to  the  predominant 
clinical  symptom,  i.e.,  menorrhagia,  metrorrhagia,  menometrorrhagia,  dysmenor- 
rhea, abdominal  pain  and  sterility. 

Twenty-two.patients  with  the  main  symptom  of  menorrhagia  showed  positive 
hysterogram.s  in  eleven  instances,  or  50  per  cent.  Four  showed  submucous 
fibroids  two  of  which  were  treated  by  supravaginal  hysterectomy  (fig.  5),  one  by 
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lyomectomy  and  one  by  vaginal  hysterectomy  (figs.  OA  and  GB).  Four  showed 
ndometrial  polypi  (fig.  7).  Three  were  treated  by  curettage  and  one,  a  rather 
irge  polyp,  by  vaginal  hysterotomy  (fig.  8).  A  supravaginal  hysterectomy  was 
lerformed  in  one  case  where  the  uterine  cavity  showed  a  imiform  enlargement 
n  hysterogram.    This  proved  to  be  adenomyosis.    In  one  case  a  bizarre  picture 


Fig.  6A.  Menorrli.igia,  patient  aged  34  years.  Normal  size  uterus  showing  submucous 
bromyoma  one  inch  in  diameter.  Hysterectomy. 


Fig.  6B.  Linear  definition  of  the  tumor  shown  in  Fig.  6A  after  carbon  dioxide  insufflation. 

s'as  obtained  which  made  us  suspicious  of  a  fundal  carcinoma  (fig.  9).  This 
v'as  confirmed  by  curettage  and  .subsequent  vaginal  hysterectomy.  Eleven 
ases  did  not  reveal  any  pathologic  findings  on  hysterography  and  curettage 
howed  changes  such  as  are  seen  in  functional  bleeding. 

The  hysterograms  on  twelve  patients  complaining  of  metrorrhagia  showed  no 
illing  defects.  Nine  were  curetted  and  the  negative  hysterogram  findings  were 
onfirmed.    The  three  remaining  cases  were  treated  by  non-operative  measures. 
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Fifteen  patients  complaining  of  nienomotroniiagia  gave  positive  hystero- 
;rams  in  four  instances  or  27  per  cent.  Two  were  submucous  fibroids,  treated 
)y  supravaginal  hysterectomy.  One  had  multiple  fibroids  and  was  treated  by 
nyomectomy  (fig.  10).    One  showed  nii  (Midomotrial  polyp  which  was  removed 


Fig.  10.  Meiinmcrrm  ihagi;!,  patient  aged  40  yoar.s.  Uterine  cavity  irregular  in  outline 
)ecause  of  fibrumyomata  u-iirlit  to  ton  weeks  in  size).  Myomortomy. 


Fig.  11.  Dysmenorrhea  ami  iiiiii,,iiiit  rm  i  h;i^i;i ,  patient  aged  44  years.  Slightly  enlarged 
[iterus  showing  two  submueous  tihionivdinata.    Su|)ra vaginal  hysterectomy. 

)y  curettage.  Eleven  with  no  gross  pathologic  hysterogram  changes  in  the 
•ndometrial  cavity  were  treated  by  curettage. 

Eight  cases  complaining  of  dysmenorrhea  with  no  clinical  evidence  of  an 
I  tiologic  factor  and  who  did  not  respond  to  the  usual  con.servative  methods  of 
reatment  were  examined  by  hysterography.  Five  in  this  group  showed  sub- 
nucous  fibroids.  One  was  treated  by  myomectomy,  two  by  supravaginal 
lysterectomy  (fig.  11)  and  one  by  vaginal  hysterectomy.    One  refused  operation. 
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In  one  case  a  polyj)  was  demonstrated  and  was  successfully  treated  by  curettage; 
another  showed  a  uterus  bicornis  with  polypi  in  both  homs  (fig.  12).  The  per- 
centage of  positive  hysterograms  in  this  small  group  was  strikingly  high — 87.5 
per  cent.  This  would  emphasize  the  importance  of  a  hysterogram  in  dysmenor- 
rhea in  a  patient  who  does  not  respond  to  the  usual  medical  treatment. 

Seven  ca.ses  of  sterility  were  also  investigated  by  this  method.  Hystero-. 
salpingography  was  utilized  after  the  Rubin  test  had  demonstrated  closed  or, 
disea.sed  tubes.  The  hysterosalpingograms  were  made  to  rule  out  a  co-existant  i 
intra-uterine  lesion  and  to  determine  the  site  of  tubal  occlusion.  In  one  who 
had  been  treated  a  long  time  without  success,  the  hysterogram  finally  revealed! 
small  submucous  fibromyomata. 

Hysterosalpingography  for  diagnosis  in  sterility  is  valuable  mainly  for  demon-  i 
strafing  the  intra-uterine  lesions  and  gross  anatomic  changes  in  the  tube,  whereas  li 


Fig.  12.  Dysmenorrhea  and  menometrorrliagia,  patient  aged  35  years  Uterus  bicornis 
with  polypi  in  both  horns.    Curettage;  subsequent  pregnancy. 

the  graph  of  tubal  function  obtained  by  the  Rubin  test  shows  not  only  an  oc- 
clusion of  a  tube,  but  also  demonstrates  changes  in  tubal  motility  due  to  intra-' 
or  extra-tubal  pathology.  Therefore,  in  our  opinion,  the  Rubin  test  is  of  greater 
help  for  recognition  of  tubal  pathology  than  salpingography. 

Four  cases  complaining  of  abdominal  pain  as  the  predominant  clinical  symp- 
tom with  g>necologic  findings  of  pelvic  tumors  had  hysterograms  flone  in  order 
to  nile  out  an  intra-uterine  lesion  before  a  conservative  operative  procedure  was 
contemplated.  This  was  of  value  in  one  instance  as  a  submucous  filjroid  would 
otherwi.se  have  been  overlooked. 

Hysterograms  in  three  ca.ses  of  post-climacteric  bleeding  showed  a  submuco! 
fibroid  in  one  which  was  treated  by  supravaginal  hysterectomy;  whereas  tl 
other  two  with  negative  hysterograms  were  treated  by  curettage. 

Finally,  a  patient  with  cervico-vaginal  discharge  who  did  not  respond  to  tl- 
usual  treatment  showed  on  hysterogram  a  uterine  i)(jlyp,  A\hich  was  successfull\ 
treated  by  curettage. 
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The  conclusions  that  can  be  th-a\vn  from  an  analysis  of  these  cases  emphasize 
the  value  of  hysterography  in  patients  where  the  history,  the  clinical  picture  or 
the  bimanual  examination  do  not  give  sufficient  evidence  as  to  the  exact  diag- 
nosis or  indicate  the  method  and  extent  of  the  curative  pi-ocedure. 

SUMMARY 

1.  \'iscorayopake  is  a  superior  contrast  medium  for  hysterography. 

2.  An  analysis  of  seventy-two  cases  of  hyst('r()<irai)hy  is  presented. 

3.  Excluding  seven  sterility  patients,  the  i cnKiiiiing  sixty-five  cases  gave 
positive  hysterogram  findings  in  24  instances,  or  43  per  cent. 

4.  In  sterility,  hysterosalpingography  is  of  aid  pre-operatively  to  exclude 
intra-uterine  pathology.  The  Rubin  test  is  of  greater  value  in  recognizing  tul)al 
dysfunction  due  to  intra-  or  extra-tubal  pathology. 

5.  The  use  of  hysterography  is  helpful  in  diagnosing  intra-uterine  lesions  and 
in  determining  the  method  and  extent  of  an  operative  procedure. 
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Report  of  Three  Cases^ 

JOSEPH  XOVAK,  M.D. 
[.Veil'  York] 

Tubular  testicular  adenoma  is  not  only  one  of  the  rarest,  but  also  one  of  the 
most  peculiar  ovarian  tumors.  Its  significance  in  pathology  is  based  on  the 
fact  that  it  fills  the  gap  between  true  hermaphroditism  and  ovarian  tumors  of 
male  character  and  opens  the  way  for  the  undei-standing  of  the  origin  of  these 
interesting  neoplasms.  The  following  Is  a  report  of  three  cases  belonging  to 
this  uncommon  group  of  new  growths. 

C.\SE  REPORTS 

Case  1.  A  married  woman,  aged  27  years,  who  had  never  menstruated,  displayed  female 
external  characteristics,  was  subject  to  female  sexual  desire,  and  manifested  insignificant 
complaints.  The  axillary  and  pubic  hair  were  absent,  the  external  genitalia  were  definitely 
female,  though  somewhat  hypoplastic.  She  had  a  vagina,  but  no  palpable  uterus.  .\  hard, 
round,  nodular,  movable  tumor  in  the  left  lower  abdomen  was  the  indication  for  a  lapa- 
rotomy. 

At  the  operation  the  left  gonad  was  found  to  be  replaced  by  a  whitish  freely  movable, 
solid  mass  of  about  3  inches  in  diameter.  The  right  gonad  was  moderately  enlarged,  smooth 
and  contained  two  pea-sized  nodules.  Both  gonads  were  connected  by  a  transverse,  arched 
peritoneal  fold  which  terminated  in  a  cherry -sized  nodule  on  each  side.  There  was  a  small, 
but  easily  recognizable  tubal  ampulla  connected  wi-th  the  right  nodule.  Both  gonads  were 
removed  and  an  appendectomy  was  performed.  The  immediate  postoperative  course  was 
favorable;  but  somewhat  later  the  well-being  of  the  patient  was  impaired  by  the  occurrence 
of  severe  flushes.    These  subsided  gradually  and  disappeared  after  several  years. 

Anatomical  findings.  The  left  gonad  (fig.  1 )  is  enlarged  by  a  tumor  mass  which  is  yellow- 
ish and  nodular  on  cross  section.  A  greater  part  of  it  is  solid,  but  it  contains  occasional 
pin-point  to  bean-sized  cysts.  One  portion,  at  the  periphery  of  the  gonad,  is  dark  brown 
and  resembles  atrophic  testicular  tissue.  The  right  gonad  shows  the  same  brown  color  on 
cross  section  and  contains  two  pea-sized  nodules  resembling  the  tumor  of  the  left  gonad. 

Microscopic  findingi.  The  left  gonad  is  encapsulated  by  connective  tissue  which  consists 
of  two  layers  and  contains  large  vessels.  The  external  layer  is  coarse  and  dense  while  the 
inner  layer  is  loose.  From  this  capsule,  septa  project  centrally,  carrying  blood  vessels 
and  dividing  the  parenchyma  into  several  lobules. 

The  structure  of  the  parenchyma  varies  in  different  areas.  One  part  (fig.  2)  consists  of 
tortuous  cords  and  tubules  covered  by  a  thin  membrana  propria  composed  of  flat  cells.  The 
tubules  are  lined  by  a  single  row  of  columnar  cells;  their  cytoplasm  is  coarsely  granular  and 
stains  poorly.  The  cell  edges  arc  ill-defined  toward  the  lumen  of  the  tubule.  The  nuclei 
are  ovoid,  basal  and  radially-arranged;  they  contain  dense,  evenly  distributed  chromatin 
and  distinct  nucleoli.    The  canalicular  lumen  is  narrow. 

Another  area  shows  a  well  defined  lobule,  the  canaliculi  of  which  are  three  to  four  times 
larger  than  the  previoush'  described  average-sized  tubules.  Most  of  the  cytoplasm  of  these 
cells  is  arranged  basally  being  spread  out  in  a  fibrillar  manner  towards  the  lumen.  Proto- 

»  The  clinical  report  of  the  first  two  cases  was  published  in  the  Am.  J.  Obst.  &  Gynec. 
Therefore  only  a  short  abstract  of  this  report  is  presented  in  this  paper  in  which  special  em- 
phasis is  laid  upon  the  anatomic  findings. 
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plasniic  projections  anastomose  with  one  another,  thtis  ftjrniing  a  loose  netwoik  which  fills 
the  main  part  of  the  lumen.  While  the  portion  first  described  resembles  the  structure  of 
an  extremely  underdeveloped  testis,  the  tubules  of  this  part  have  the  appearance  of  tubules 
of  testis  after  exposure  to  hifjh  voltage  roentgen  therapy.  They  are  lined  only  by  the  char- 
acteristic Sertoli  cells.  Occasional  tubules  consist  of  fiagmented  anuclear,  i)ale  cells  and 
are  obviously  necrotic. 


Fig.  1.  Left  gonad  of  Case  1,  chiefly  consisting  of  tumor  tissue 


Fig.  2.  Left  gonad  of  Case  1.  Area  of  testicular  tissue  consisting  of  underdeveloped 
canalieuli  and  of  Leydig's  cells. 

Between  the  canalieuli  there  are  numerous  areas  of  varying  size  composed  of  closely 
packed  polyhedral  cells  with  round  nuclei  and  darkly  stained  cytoplasm.  These  are  ar- 
ranged in  sickle-shaped  areas  around  the  canalieuli  and  also  occur  without  any  immediate 
[relationship  to  the  canalieuli,  in  nests  and  cords  of  varying  size,  or  as  occasional  isolated 
i  cells.  Many  of  these  cells  are  filled  with  brownish-yellow  pigment  granules.  The  cyto- 
1  plasm  is  foamy  and  sometimes  also  contains  large  vacuoles.  In  Sudan  III  preparations 
j  most  of  the  cells  do  not  show  distinctly  stained  fat  granules  while  others  show  only  slight 
I  diffuse  orange  coloration.    Sickle-shaped  portions  at  the  border  stain  well  with  Sudan  III. 
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These  cells  are  unquestion:ihly  Leydig  cells.  Here  and  there,  they  form  well  defined 
darker  stained  nodules  with  many  capillaries  (fig.  3).  These  nodules  resemble  the  well 
known  interstitial  cell  adenomas  which  have  been  found  in  cryptorchic  testicles. 

Some  groups  of  interstitial  cells  are  found  in  an  area  of  connective  tissue  interlaced  with 
large  vessels  and  nerves  but  free  of  canaliculi  (fig.  4).  In  the  section  shown  in  figure  4, 
which  obviously  corresponds  to  the  hilus  of  the  gonad,  the  interstitial  cells  are  in  close 
connection  with  nerve  bundles.  They  have  all  characteristics  of  the  extraglandular  in- 
terstitial cells  or  hilus  cells  which  were  described  by  Berger,  Kohn,  and  others.  In  this  case, 
most  of  these  extraglandular  cells  contain  less  pigment  than  the  intraglandular  cells. 

Thus,  the  brown  portion  of  the  gonad  represents  an  underdeveloped  testis.  In  contra- 
distinction to  it,  the  yellowish  mass  has  an  entirely  different  structure.  It  consists  of  ex- 
tensive, straight  or  curved,  rarely  tortuous,  dichotomically  or  even  dendritically  ramified 
cords  or  canaliculi.    They  are  provided  with  a  narrow  lumen  which  is  lined  by  a  single 


Fig.  3.  Left  gonad  of  Case  1.  Leydig  coll  adenoma,  (a)  adenoma,  (b)  common  Leydig 
cells,  (c)  testicular  canaliculi. 

row  of  fairly  regular  high  cylindrical  epithelium  (fig.  5).  The  palisade-like  arranged  cells 
have  ovoid  nuclei,  perpendicular  to  the  tubule  wall,  being  narrower,  longer,  and  lighter 
stained  than  the  nuclei  in  the  aforementioned  canaliculi.  These  nuclei  have  a  fine  chroma- 
tin structure  and  distinct  nucleoli.  Toward  the  base,  the  cells  arc  well-defined,  but  near 
the  lumen  they  are  fragmented  although  to  a  lesser  degree  than  the  cells  of  the  seminiferous 
tubules.  There  are  occasional  tall,  slender  cells  with  long,  dark  nuclei.  Some  portions  of 
the  lumen  of  the  canaliculi  are  dilated  and  filled  by  homogeneous,  well-stained,  vacuolated 
in  places  collections  of  secretion.  Where  the  lumen  is  very  large,  the  epithelium  is  elevated 
forming  simple  or  slightly  branched  papillary  excrescences.  Several  of  these  cavities  are 
large,  assuming  the  character  of  cysts  filled  with  secretion.  In  the  larger  cavities  the 
epithelium  is  relatively  low  cuboidal,  or  even  flat.  In  several  places,  the  canaliculi  are 
narrow  and  assume  the  form  of  thin,  less  typical  cords.  The  tumor  tubules  have  no  real 
membrana  propia;  only  for  a  short  extent  is  such  a  structure  discernible.  There  are  areas 
in  which  canaliculi  and  solid  cords  form  close  aggregations  being  separated  only  by  thin 
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trabeculac.  In  other  places  there  are  large  strands  of  coarse,  avascular,  often  hyalinized  or 
even  calcified  connective  tissue  trabeculac  between  the  tubules.  There  are  no  Leydig  cells 
within  the  tumor.  At  the  borders  of  the  testicular  tissue  and  tumor  parenchyma  there  arc 
encountered  transitional  stages  between  the  two  kinds  of  canaliculi. 


Fig.  4.  Left  gonad  of  Case  1.    Hilus  cells,  (n)  nerve,  (e)  extraglandular  Leydig  cells. 


Fig.  5.  Left  gonad  of  Case  1.  Testicular  tubar  adenoma.  Hyalinized  connective 
tissue. 
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Within  the  testicular  tissue,  many  of  the  small  arteries  have  verj-  thick  walls,  whiih 
sometimes  show  hyaline  changes.    The  tumor  parenchyma  is  poorly  vascularized. 

Another  significant  feature  of  the  left  gonad  is  that  w  ithin  an  extensive  area  of  connective 
tissue,  free  of  canaliculi.  is  the  presence  of  several  groups  of  closely  packed  tubules,  the 
cells  of  which  are  well-defined,  of  low  columnar  or  cuboidal  type,  containing  a  dark  staining, 
small  nucleus  without  a  discernible  nucleolus  (fig.  6).  The  lumina  of  these  tubules  are 
much  larger  than  those  of  the  seminiferous  canaliculi.  It  is  obvious  that  this  formation 
differs  from  the  testicular  as  well  as  from  the  adenomatous  tissue.  Moreover  it  resembles 
and  is  ob\-iously  identical  with  the  medullarj'  cyst  structures  described  by  Meyer,  Buettner, 
Kohn,  and  others.  There  are  no  transitional  stages  between  these  tubules  and  the  testicu- 
lar and  adenomatous  canaliculi  within  the  same  bands  of  connective  tissue.  There  are 
also  present  some  narrow,  dichotomically  branched  tubules  lined  with  flat  and  at  most, 
low  cuboidal  epithelium.  e\-idently  representing  rete  tubules. 


Fig.  6.  Left  gonad  of  Case  1.    Medullary  canaliculi  in  the  hilus  zone 

The  stroma  of  the  gonad  is  dense  in  some  parts,  showing  few  nuclei  and  in  other  areas  it 
is  loose,  even  edematous;  most  of  it  has  the  appearance  of  ordinary  connective  tissue. 
However,  several  regions  display  isolated  foci  of  densely  arranged  spindle  cells  resembling 
ordinary  ovarian  stroma  (fig.  7).  There  are  isolated  epithelial  cords  and  tubules  within 
this  stroma  less  developed  than  in  other  places.  Their  nature  is  not  clear  except  where 
definite  testicular  tubules  reveal  the  true  character  of  these  epithelial  formations.  Some 
of  the  spindle  cell  tissue  is  more  fibrillar  and  represents  an  intermediary  stage  between 
typical  ovarian  stroma  and  ordinary  connective  tissue. 

In  the  \-icinity  of  the  aforemcntionedmedullary  cyststhere  is  seena  poorly  defined  nodule 
consisting  of  rows  of  lightly  stained  polygonal  cells,  separated  by  loose,  vascular  connective 
tissue  (fig.  8).  Here,  the  nuclei  have  a  delicate  structure  and  have  a  distinct  nucleolus. 
The  cytoplasm  is  coarse  and  occasionally  vacuolated.  The  shape  and  arrangement  of  these 
cells  somewhat  resembles  the  adrenal  cortex.  It  is  quite  obvious  that  this  is  a  large  ac- 
cumulation of  interstitial  cells,  although  the  other  interstitial  cells  are  darker  and  their 
cytoplasm  is  more  compact  and  more  evenly  distributed.  At  the  periphery,  this  formation 
is  less  distinct  and  projections  extend  into  the  surrounding  connective  tissue. 
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At  tho  border  of  one  section  exhihitiiifj  testicular  caiialiculi,  larger  areas  of  interstitial 
cells,  medullary  tubules,  spindle  cell  stroma,  and  dense  connective  tissue,  there  are  well 
defined  nests  of  cells  resembling  clusters  of  stratified  epithelium.    These  are  surrounded  by 


Fig.  7.  Left  gonad  of  Case  1.    Ovarian  stroma  interspersed  with  testicular  cords. 


Fig.  8.  Left  gonad  of  Case  1.    Area  of  interstitial  cells  resembling  adrenal  cortex. 

dense  connective  tissue,  displaying  few  nuclei  and  obviously  represent  the  cell  nests,  gen- 
(  1  ally  considered  to  be  the  points  of  origin  of  Brenner  tumors. 

Right  gonad.  The  right  gonad  is  covered  by  a  layer  of  dense  connective  tissue  separated 
from  the  glandular  parenchyma  by  a  narrow  zone  of  loose  connective  tissue.  The  glandular 
tissue  has  a  lobular  testicular  structure  composed  of  canaliculi  and  large  areas  of  interstitial 
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cells.  Here  and  there,  the  eoniicctive  tissue  is  dense  and  obviously  compresses  the  glandu- 
lar tissue,  so  that  the  canaliculi  are  reduced  to  narrow  cords  and  the  interstitial  cells  dis- 
appear. As  in  the  left  gonad,  there  are  some  areas  of  spindle  cell  stroma.  At  the  pe- 
riphery as  well  as  in  the  center  of  these  areas,  there  are  occasional  small  nests  and  even 
isolated  cells,  obviously  rudiments  of  seminiferous  canaliculi. 

Other  parts  of  the  internal  genitalia.  Tlu-  i  luliiiKMitary  uterus  is  solid  and  consists  of 
smooth  muscle  fibers,  scanty  connective  tissue,  and  hlood  vessels.  The  right  tubal  rudi- 
ment has  the  normal  structure  o{  the  ampullaiy  jtortion  of  the  tube.  In  th(>  h-ft  mlgc  of  the 
transverse  peritoneal  duplication,  there  is  a  structure  having  the  ajipea lance  df  a  hydatid. 
Microscopic  study  reveals  many  vessels  emhedtkHl  in  loose  connectiNc  tissue,  a  few  nerve 
fibers,  considerable  smooth  muscle  fibers,  and  numerous  cavities  of  varyinsi  size,  lined  by 
a  single  layer  of  cuboidal  or  low  columnar  epithelial  cells  whicli  are  encapsulated  by  dense 
connective  tissue  containing  smooth  muscle  fibers.  The  largest  cavity  has  a  lamellated 
connective  tissue  capsule,  and,  like  the  smaller  cavities,  contains  slightly  eosinophylic 
vacuolated  material  which  is  either  granular,  fibrillar,  or  homogeneous.  Here  and  there, 
globular,  owl-eyelike,  vacuolateil  cells  are  interspersed  between  the  darker  columnar 
epithelial  cells  as  encountered  in  normal  tubal  epithelium.  In  several  places,  the  wall 
of  the  main  cavity  is  elevated  to  form  low  simple  projections. 

At  a  short  distance  from  the  cavities,  there  is  a  nodule  consisting  mainly  of  radially 
arranged,  large,  foamy,  lightly  stained  colls  with  small  round  nuclei.  M  the  jjeriphery, 
there  are  smaller,  intensely  eosinophylic  cells  distinctly  demarcated  from  the  foamy  cell 
aggregates  and  are  inteisperseil  with  numerous  capillaries.  In  t  he  vicinity  of  this  structure 
which  resembles  adrenal  cortical  tissue,  there  is  another  sinaUei- nodule  consisting  of  the 
same  polygonal,  eosinophylic,  well  outlined  cells  seen  at  the  i)eripiiery  of  tlu>  larger  nodule. 

Case.  2.  A  sister  of  the  first  patient,  aged  22  years,  had  a  feminine  physique  though  she 
was  shorter  and  stouter  with  features  of  a  chondrodystrophic  individual.  She  had  well 
shaped  breasts,  but  no  axillary  or  pubic  hair.  Her  external  genitals  were  much  more  hypo- 
plastic than  those  of  her  older  sister.  Like  the  latter,  she  had  a  vagina  but  no  palpable 
uterus.  Both  gonads  were  substituted  by  ovoid,  non-sensitive  tumors  of  hen-egg  to  goose- 
egg  size. 

At  the  operation,  there  was  the  same  transverse  peritoneal  reduplication  with  muscular 
nodules  on  each  end  and  a  rudimentary  tube  on  the  right  side  as  in  her  sister.  Some  adhe- 
sions from  a  former  bilateral  herniotomy  had  to  be  dissected  on  oi)erati()n. 

For  some  time  afterwards  the  patient  had  unusually  severe  and  frequent  flushes  and 
sweats  which  continued  for  several  years  in  spite  of  various  therapeutic  measures. 

Pathologic  findings.  The  tissue  of  both  ovoid  shaped  tumors  (fig.  9)  is  yellowish  and 
contains  many  cystic  cavities  filled  with  clear  colorless  fluid.  The  right  tumor  is  especially 
riddled  by  cavities  so  that  the  tumor  tissue  is  reduced  to  the  thin  intervening  septa.  Roth 
tumors  are  covered  by  a  connective  tissue  capsule. 

Microscopic  examination  of  both  tumors  revealed  identical  features.  The  capsule  con- 
sists of  dense  connective  tissue  which  shows  occasional  small  calcified  areas.  The  tumor 
tissue  consists  of  larger  and  smaller  lobules  separated  by  more  or  less  thick,  hyalinizcd, 
often  calcified  connective  tissue  septa.  Between  these  septa  th(>  tissue  consists  of  glandular 
tubules,  simple  and  branched,  here  and  there  forming  dense  coils  'i'he  tubules  consist  of 
a  single  layer  of  high,  fairly  well  defined,  slightly  eosinophylic  cells  which  have  at  the  base 
large,  ovoid  nuclei  with  fine  chromatin  networks  and  distinct  nucleoli.  In  several  places, 
the  tubules  are  aggregated  as  large  entangled  heaps  of  cells  which  are  separated  by  strands 
of  connective  tissue.  In  other  places,  there  are  single  tubules  or  cords  scattered  in  the 
connective  tissue.  Hyalin  rings  and  loops  are  also  noted  in  some  areas;  they  resemble  the 
well  known  hyaline  membranes  (Slaviansky  loops)  of  the  ovary. 

.As  a  rule,  the  connective  tissue  is  of  the  ordinary  type  of  interstitial  tissue  with  a  marked 
tendency  toward  hyalinization  and  calcification,  but  here  and  there  it  contains  areas 
crowded  with  do.sely  packed  spindle  cells  hearing  striking  resemblance  to  ovarian  stroma. 
Within  this  spindle  cell  tissue  there  are  i.solated  tubules  rei)resenting  .seminiferous  cana- 
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liculi,  but  they  are  fewer  and  not  as  well  developed  as  in  the  first  case.  Leydig  cells  could 
not  be  found. 

In  frozen  sections  stained  for  fat,  there  are  numerous  canaliculi,  the  cells  of  which  contain 
diffuse  or  fine  fat  droplets.  In  the  adjoining  connective  tissue  there  is  encountered  an 
isolated  cell  with  a  dark  nucleus,  which  is  filled  with  small  and  large  fat  droplets.  These 
evidently  represent  histiocytes  carrying  fat  from  the  degenerated  cell  material. 

The  cavities  within  the  tumor  are  filled  with  a  vacuolated  or  homogeneous  material  which 
is  stained  pink  by  eosin.  These  cysts  arc  lined  by  a  single  layer  of  low  cuboidal  cells  which 
form  low  papillary  projections  in  various  areas  or  extend  into  the  connective  tissue  capsule 
as  short  glandular  tubules.  In  several  places,  .small  areas  of  tumor  tissue  show  all  stages  of 
transition  from  tubules  with  characteristic  liglul>  stained  tall  cells  and  a  well  defined  lumen, 
through  narrow  tubules  with  shorter  darkly-stained  cells,  to  the  low  cellular  layer  lining  the 
large  cavities.  There  are  occasional  groups  of  cells  loaded  with  brown  pigment  in  the 
neighborhood  of  the  cystic  cavities.  There  is  no  doubt  that  the  cavities  originate  from  the 
destruction  of  tumor  tissue.  The  great  tendency  of  the  connective  tissue  toward  hyaliniza- 
tion,  calcification,  and  obliteration  of  blood  vessels  easily  explains  the  consequent  degener- 
ative changes  in  the  parenchyma  of  the  tumor. 


Fig.  9.  Right  gonad  of  Case  2,  containing  many  cj'stic  cavities 


Comment.  The  similarity  of  the  cHnical  and  pathological  features  of  the  two 
sisters  was  obvious:  both  had  a  feminine  physique,  lack  of  axillarj-  and  pubic 
hair,  hypoplastic  external  genitals  and  vagina,  defect  of  the  uterus  and  substitu- 
tion of  the  gonads  by  structures  of  male  character,  chiefly  by  a  testicular  tubular 
adenoma;  smaller  areas  consisted  of  underdeveloped  testicular  tissue  and  still 
smaller  ones  of  ovarian  stroma.  After  the  removal  of  the  tumors,  both  sisters, 
but  particularly  the  younger  one,  had  severe  deficiency  symptoms  as  is  com- 
monly encountered  after  bilateral  oophorectomy. 

The  differences  between  the  two  sisters  were  slight.  The  older  sister  was 
good-looking  and  of  normal  stature;  the  younger  was  short,  stout,  and  muscular. 
The  older  one  had  a  marked  libido,  the  younger  was  frigid. 

An  investigation  of  the  hereditary  conditions  of  these  two  sisters  revealed 
that  there  were  several  cases  of  primary  amenorrhea  in  the  family  and  that  most 
of  their  relatives  had  more  or  less  marked  deviations  in  their  secondary  sexual 
characteristics.    The  abnormalities  were  apparently  transmitted  from  one 
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grandmother  to  her  children  and  grandchildren.  An  aunt  of  the  sisters  had  the 
sanie  defective  secondary  sexual  characteristics  and  presented  the  same  gjTieco- 
logic  findings.  During  a  herniotomy  performed  on  her  years  ago  an  ingui- 
nally  located  gonad  consisting  of  testicular  ti.ssue  was  removed. 

Consideration  of  the  problems  aiising  in  these  two  cases  will  follow  the  report 
of  a  third  case  belonging  to  this  group  of  tumors. 

Case  3.  The  third  case  was  first  seen  by  me  in  Februarj'  1934,  and  concerns  a  woman,  aged 
51  years,  who  had  noted  the  enlargement  of  her  abdomen  and  the  appearance  of  a  mass  in  the 
umbilical  region  three  months  earlier.  She  began  to  menstruate  at  the  age  of  1.3  and  was 
regular.  At  the  age  of  17,  she  delivered  a  full-term  baby;  at  23  years,  she  was  operated  on 
for  an  ectopic  pregnancy.  At  37.  her  menses  became  irregular.  One  year  later  she  began 
to  suffer  from  profuse  menstrual  flow,  said  to  have  been  caused  by  fibroids  and  adne.xal 
tumors.  She  was  given  radiotherapy,  resulting  in  complete  amenorrhea.  A  cholecystec- 
tomy was  performed  in  1930.  The  patient  had  marked  ascites  and  exhibited  a  blood-red 
translucent  tumor  in  the  umbilical  region.  .\  papillary  mass  was  palpable  in  the  pouch  of 
Douglas. 

.\t  the  operation  on  February  17,  1934,  a  large  amount  of  intensely  bloody  ascitic  fluid 
was  emptied.  The  parietal  and  visceral  peritoneum  was  studded  with  innumerable,  soft, 
gelatinous,  blood-red  metastases.  A  large  metastatic  lesion  was  found  at  the  umbilicus. 
The  left  adnexa  were  represented  by  a  large  tumor  mass.  The  right  adnexa  were  absent. 
The  left  adnexa  and  the  umbilic  metastatic  tumor  were  removed.  The  peritoneal  me- 
tastases, which  bled  at  the  slightest  touch,  could  be  easily  wiped  off  with  the  hand  or 
sponge.  Because  of  diffuse  capillary  bleeding  drainage  was  performed.  The  postoperative 
course  was  stormy,  but  led  to  gradual  recovery.    High  voltage  roentgen  therapy  was  given. 

After  three  years  of  good  health,  on  about  May  31 , 1937,  the  patient  again  noted  enlarge- 
ment of  the  abdomen,  associated  with  fatigue,  anorexia,  nausea  and  vomiting.  She  became 
pale  and  cyanotic.  Marked  ascites  was  present,  and  the  blood  picture  revealed  a  moderate 
secondarj' anemia.  There  were  numerous  platelets.  The  blood  calcium  was  10.2  mg.  per 
cent. 

Abdominal  paracentesis  yielded  5  liters  of  intensely  bloody  ascitic  fluid.  An  indistinct 
mass  over  the  uterus  was  palpable.  The  patient's  condition  became  critical  after  para- 
centesis, most  likely  due  to  intraperitoneal  hemorrhage,  and  a  diffuse  ecchymosis  spread 
from  the  site  of  the  abdominal  puncture,  extending  from  the  left  costal  arch  to  the  left 
thigh  'fig.  lOj.  The  patient  showed  a  very  severe  anemia,  with  a  normal  platelet  count, 
normal  blood  calcium  and  a  negative  Rumpel-Leede  test.  Blood  transfusion  was  followed 
by  gradual  recover}'  and  continued  after  high  voltage  roentgen  therapy  but  lasted  only  a 
short  time.  The  ascites  recurred,  her  general  condition  steadily  grew  worse,  and  she  died 
suddenly  on  November  14, 1937,  probably  from  an  abdominal  hemorrhage.  Xo  post-mortem 
study  was  possible. 

Pathologic  findings:    Primary  tumor. 

The  capsule  of  the  tumor  consists  of  a  dense  outer  spindle  cell  layer,  obviously  represent- 
ing rests  of  ovarian  stroma,  and  an  inner  layer  of  loose,  delicate  connective  tissue  with 
numerous,  thin  walled  blood  and  lymph  vessels.  Several  Ij-mphatics  contain  tumor  cells. 
A  cap  of  tumor  cells  on  the  external  surface  of  the  capsule  indicates  that  the  tumor  has 
passed  beyond  the  capsule.  Septa  arising  from  the  capsule  divide  the  parenchyma  into 
several  areas.  There  are  numerous  large  strands  in  which  the  connective  tissue  consists 
only  of  star-shaped  immature  cells,  the  projections  of  which  form  an  extremely  fine  reticular 
network  with  coagulated  transudate  in  its  meshes. 

The  essential  tumor  parenchyma  (fig.  11)  consists  of  tortuous,  often  bifurcated,  cylin- 
drical cords  with  short  coils  and  loops  separated  only  by  loose  connective  tissue.  A  true 
tunica  propria  is  lacking,  although  occasional  thin  connective  tissue  lamellae  accompany 
the  epithelial  cords  for  a  short  distance.    .\  lumen  is  not  demonstrable  in  the  cords,  but 
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varying  sizes  of  small  apertures  disclose  the  tendency  toward  tubule  formation.  Some  of  the 
cords,  arc  radially  arranged  around  large,  thin  walled  vessels  somewhat  resembling  liver 
lobules. 


6 


Fig.  10.  Case  3.    Extensive  bloody  suffusion  of  the  skin  after  paracentesis. 


Fig.  11.  Case  3.    Carcinomatous  testicular  tubular  adenoma 

The  individual  tumor  cells  are  polygonal,  have  a  scanty  cytoplasm  and  dark  stained, 
chromatin-rich,  ovoid  or  irregular  angular  nuclei  most  of  which  show  no  nucleoli.  Many 
mitoses  are  present  suggesting  rapid  growth. 

Between  the  cords,  there  are  varying  sized  groups  of  polyhedral  cells  with  foamy  cyto- 
plasm and  round  light-staining  nuclei,  each  having  a  distinct  chromatin  structure  and  one  or 
two  nucleoli.    These  cells  are  easily  recognized  as  interstitial  cells. 

Generally,  the  tumor  has  an  organoid  structure,  but  in  the  areas  where  the  structure  is 
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particularly  loose  and  edematous,  the  tumor  tissue  is  limited  to  verj-  thin,  anastomosinj; 
cell  strands  with  the  cells  resembling  the  cells  of  the  larger,  cylindrical  cords.  In  some  por- 
tions the  meshes  of  the  reticular  tissue  are  expanded  into  larger  cavities  filled  with  a  fine 
coagulated  material  and  lined  by  a  thin  layer  of  tumor  cells.  Parts  of  this  inner  lining  are 
elevated  to  form  small,  vascularized  papillary  folds  covered  by  low  cells.  The  extremely 
large  number  of  thin  walled  blood  vessels  within  the  tumor  are  prominent  and  their  rupture 
results  in  numerous  hemorrhages. 

The  tumor,  composed  of  cylindric,  slightly  branched,  cell  cords  closely  resembles  em- 
bryonal, but  rather  atypical  testicular  tissue.  This  impression  is  strengthened  by  the 
presence  of  cell  aggregates  between  the  epithelial  cords  which  are  readilj-  recognized  as 
Leydig  cells.  In  several  places,  the  tumor  loses  its  organoid  structure  and  forms  narrow 
epithelial  cords  common  to  carcinomatous  tissue.  The  polychromatic  nuclei  and  the  fre- 
quency of  mitoses  indicate  the  high  malignancy  of  this  tumor. 

DISCUSSIOX 

In  this  report  two  sLsters  each  presenting  a  benign  and  a  third  woman  with  a 
carcinomatous  testicular  tubular  adenoma  are  described.  In  the  first  two 
instances  the  women  were  in  their  twenties  and  descended  from  a  family  \nth.  a 
high  percentage  of  intersexual  members.  Both  sisters  looked  and  felt  female. 
They  had  female  external  genitalia,  a  more  or  less  normal  vagina,  but  highly 
rudimentary  Muellerian  ducts.  These  were  represented  only  by  a  transverse 
Ijeritoneal  reduplication  with  some  uterine  tissue  on  each  end  and  by  an  insignifi- 
cant tubal  rudiment.  The  gonads  contained  some  ovarian  stroma  but  no  fol- 
licles. The  prevailing  part  of  the  gonads  consisted  of  testicular  tissue.  In  the 
fii-st  case,  there  were  abundant  underdeveloped  testicular  tubules  and  numerous 
Leydig  cells.  In  both  cases,  the  main  mass  of  the  gonads  consisted  of  a  benign 
testicular  tubular  adenoma  which  was  predominantly  compact  in  the  first  case, 
polycj'Stic  in  the  .second,  but  otherwise  of  the  same  histologic  structure. 

The  third  ca.se  was  a  woman  of  51  who  not  only  looked  female,  but  had  also 
gone  through  a  normal  and  an  ectopic  pregnancy.  Her  illness  became  apparent 
only  after  a  bloody  ascites  developed  a.s  a  re.sult  of  innumerable  peritoneal 
metastases.  After  removal  of  the  primary  tumor  and  some  of  the  meta-stases 
and  after  a  series  of  x-ray  treatments,  the  patient  made  and  retained  a  good 
recovery  for  three  years.  Shortly  thereafter  the  bloody  a.scites  recurred.  Only 
a  moderate  improvement  could  be  obtained  by  a  paracentesis  and  another  x-ray 
treatment.  Within  a  short  time  her  condition  declined  again  and  she  died 
rather  .suddenly. 

The  testicular  tubular  adenoma  was  discovered  in  1887  in  the  testicle  by 
Langhans  and  in  the  ovary  by  Pick  in  1905.  Buettner  in  1932,  could  report  no 
more  than  5  ca.ses  of  the  benign  type  and  4  ca.«es  of  the  carcinomatous  form  in 
otherwi.'jc  female  gonads.  (These  tumors  are  equally  rare  in  the  testicle.)  Since 
that  time,  few  other  ca.'^es  have  been  added.  An  acciu-ate  number  cannot  be 
determined  becau.<e  it  is  not  always  possible  to  differentiate  the  typical  tubular 
aflenoma  from  other  reported  and  closely  related  tumors. 

The  testicular  tuljular  adenoma  belongs  to  a  group  of  neoplasms  which  Meyer 
traced  to  the  male  genital  primordium  and  therefore  named  it  "arrhenoblastoma." 
It  represents  the  typical  form  of  these  neopla.sms  because  of  its  close  similarity 
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to  the  nonrial  testicular  tissue  while  the  atypical  forms  have  only  a  distant 
1  (  Semblance  to  it.  The  very  nature  of  the  atypical  form  was  revealed  by  Meyer's 
(li-covery  of  a  very  small  middle  group  which  represents  an  intermediate  stage 
lictween  the  typical  and  atypical  groups,  clinically  and  anatomically. 

I^oth  the  benign  adenoma  and  its  malignant  form  are  distinguished  by  their 
\  (  How  color  and  the  resemblance  of  their  cords  and  tubules  to  seminiferous 
(  aiialiculi.  Interstitial  cells  may  be  absent  in  the  adenomatous  tissue  as  in 
(  ases  1  and  2  or  may  be  present  as  in  Case  3  and  in  the  several  cases  reported 
li\  Pick,  Neumann,  Kleine,  Miller,  Krueckmann,  and  Weyeneth. 

The  distribution  of  interstitial  cells  in  Case  1  is  of  interest.  Large  conglom- 
erate foci  are  present  between  the  testicular  canaliculi  where  they  vary  in  size 
up  to  small,  well  defined  nodules,  the  so-called  interstitial  cell-adenomas,  as 
they  frequently  have  been  seen  in  cryptorchic  and  atrophic  testes  (Priesel, 
I  )uerck,  Berblinger,  Kaufmann,  Chevassu  et  al.).  Most  of  the  interstitial  cells 
arc  in  the  canalicular  zone,  but  there  are  also  many  such  cells  outside  of  the  true 
i(  -ticular  tissue  within  an  area  of  connect i\  e  tissue  which  contains  many  blood 
\  cssels  and  nerves,  evidently  corresponding  to  the  hilus  region.  They  are 
closely  associated  with  the  nerve-fibers  and  at  some  places  form  ver,v  large 
collections  resembling  adrenal  cortex.  Doubtless,  these  are  the  same  cells  which 
were  described  as  extraglandular  interstitial  cells.    (Berger,  Kohn,  Neumann, 

Winiwarter,  Wallart,  and  others.) 

The  nature  of  these  cells  which  are  regularly  present  in  the  rete  testis  and  ovary 
raised  an  active  dispute  which  is  still  unsettled.  Berger,  Kohn,  Watzka  and 
l  achler,  Brammann  and  Novak  identify  the  extra-  and  intra-glandular  inter- 
stitial cells,  but  Neumann,  v.  Winiwarter,  Wallart,  and  Joachimovits  consider 
them  as  phaeochromic  s>Tnpathetic  paraganglion  cells.  Kohn  offers  in  support, 
ot  his  opinion  the  following  observations:  The  tissue  fixes  well  in  any  routine 
solution,  it  takes  a  bright  stain  in  acid  dyes,  it  lacks  chromaflfinity,  there  are 
occasionally  present  Reinke's  crystals,  pigment,  lipoid,  and  certain  structural 
details  (intracellular  accumulation  of  granules,  the  so-called  corps  riziformes, 
circumcellular  connective  ti.ssue  cuticles.) 

According  to  Kohn,  the  proximity  of  the  hilus  cells  to  nerves,  inducing  Berger 
to  name  them  sympathicotropic  cells,  is  no  proof  of  a  genetic  association  of  these 
cells  to  the  sympathetic  nervous  system.  Such  a  neurotropism  can  be  found  in 
otlier  incretory  cellular  elements  having  no  neurogenic  characteristics.  (Rela- 
tionship of  adrenal  cortex  to  medulla;  orohypophysis  and  epiphysis  to  the 
central  nervous  system;  Masson's  argentaffine  cells  of  the  intestinal  tract  to 
nerve  fibers;  Campenhout's  sympathico-insular  complex  in  the  fetal  pancreas.) 
The  fact  that  characteristic  hilus  cells  as  well  as  true  chromaffine  elements  are 
present  in  the  hilus  of  the  normal  gonad,  renders  any  agreement  between  the 
two  opinions  difficult. 

Should  the  hilus  cells  of  the  ovary  prove  to  be  chromaffine  elements  they  would 
have  no  particular  interest,  belonging  to  a  widespread  type  of  cells.  But  if  they 
^^ere  tme  testicular  Leydig  cells,  they  would  represent  male  heterosexual  ele- 
inents  in  the  ovary  and  justify  the  assumption  that  the  central  part  of  the  ovary 
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has  testicular  structure.  They  may  also  participate  in  the  production  of  male 
sex  hoi-mone  in  the  female.  The  fact  that  intei-stitial  cells  were  found  in  several 
cases  (Pick,  Neumann,  Kleine,  and  othei-s)  within  the  adenoma  seemed  to  speak 
for  the  testicular  character  of  the  adenomatous  tubules  suggesting  their  origin 
from  seminiferous  canaliculi.  However,  since  true  intei-stitial  cells  are  regularly 
present  Anthin  the  hilus  of  the  ovary,  their  appearance  in  an  ovarian  tumor  does 
not  prove  the  testicular  origin  of  the  neoplasm. 

There  is  no  doubt  that  in  Case  3  the  gonad  from  which  the  tumor  originated 
contained  ovarian  tissue  but  no  follicles  and  but  scanty  ovarian  stroma  in  the 
outer  layer  of  the  capsule.  The  fact  that  this  woman  menstruated  for  a  long 
time  even  after  the  removal  of  the  adnexa  of  one  side  proves  the  ovarian  char- 
acter of  the  remaining  gonad.  In  Cases  1  and  2  the  greatest  part  of  the  gonads 
consisted  of  testicular  tissue  in  which  only  relatively  small  islands  of  spindle  cell 
stroma  were  scattered.  Follicles  were  not  found.  The  seminiferous  canaliculi 
were  particularly  poorly  developed  within  the  spindle  cell  stroma.  Without 
the  presence  of  typical  testicular  tissue  in  other  places  they  could  have  been 
hardly  identified  as  testicular  canaliculi  especially  since  interstitial  cells  were 
ab.sent  in  these  areas.  One  has  the  impression  that  there  exists  some  antagonism 
between  the  testicular  tissue  and  the  spindle  cell  stroma  and  that  one  tissue 
impedes  the  evolution  of  the  other  one. 

The  presence  of  similar  spindle  cell  connective  tissue  without  follicles  is  men- 
tioned in  the  descriptions  or  is  discernible  in  the  illustrations  of  some  cases  in 
the  literature.  Its  recognition  as  ovarian  stroma  is  of  great  importance,  since 
it  marL<  the  otherwise  male  gonad  as  an  ovotestis.  This  assumption  is  not 
forced,  because  in  the  reported  cases  of  ovotestes  with  or  without  tubular 
adenoma  we  meet  all  possible  transitions  from  ovarian  tissue  able  to  function 
to  insignificant  ovarian  remnants.  In  those  cases  where  the  ovarian  parenchyma 
is  destroyed  by  any  cau.«e  the  ovarian  stroma  as  the  most  resistant  part  becomes 
the  last  remnant  of  female  gonadal  ti-ssue. 

Case  1  had  typical  medullary  tubes  as  described  by  Meyer  in  man  and  by 
Kohn  in  embryonal  hor.-^e  ovary.  There  was  no  resemblance  and  no  connection 
with  the  testicular  adenomatous  tubules.  The  same  is  tme  for  the  retc  tubules 
which  could  be  .seen  in  the  same  case.  Since  Meyer  stressed  the  importance  of 
the  medullaiy  cords,  the  medullary  and  rete  tubules,  and  pointed  out  the  po.ssi- 
bility  that  they  may  be  the  points  of  origin  of  ovarian  tumors,  more  attention 
has  been  given  to  the.se  indimentary  formations.  We  know  that  the  rete  tulniles 
may  hyjjertrophy  under  certain  circumstances  (climacterium,  pregnancy, 
myoma,  insufficient  development  of  the  ovarian  anlage)  even  forming  adenoma- 
like stnictures.  But  these  formations  do  not  resemble  the  characteristic  testicu- 
lar tubular  adenomas. 

The  presence  of  adrenal  cortex  tLssue  in  the  lateral  part  of  the  peritoneal  fold 
replacing  the  uterus  and  the  broad  ligament  and  the  findings  of  Brenner  cell 
nests  will  not  be  dlscu.ssed  here,  becau.-^e  they  are  accidental  findings  having  no 
immediate  connection  with  the  tubular  adenoma. 

Most  of  the  reported  testicular  adenomas  are  benign.  If  we  consider  all 
cases  probably  belonging  to  this  group,  19  are  benign  or  at  least  not  definitely 
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shown  to  bo  malignant  and  there  are  G  cases  of  carcinomatous  testicular  tubular 
adenoma  (4  cases  of  Meyer  including  the  case  of  Pribatsch,  1  case  of  Neumann 
and  our  third  case.)  These  figmes  can  be  given  only  with  a  certain  reservation 
because  some  of  the  19  cases  like  Ivleine's  second  and  fourth  cases  are  suspicious 
of  malignancy.  In  nine  cases,  the  tumors  masculinized  the  patients.  But  in 
the  majority,  as  in  oiu-  three  cases,  no  masculinization  has  been  seen.  The  same 
holds  true  in  regard  to  all  cases  of  carcinomatous  testicular  adenoma.  In  con- 
trast, most  atypical  arrhenoblastomas  had  a  masculinizing  action  whereas  the 
tumors  of  the  middle  group  also  in  respect  to  sexual  characteristics  take  a  posi- 
tion midway  between  the  typical  and  the  atj'pical  arrhenoV)lastomas.  In  gen- 
eral, more  highly  differentiated  organs  would  be  expected  to  function  more 
!   intensely  and  in  a  more  specific  way  than  those  which  are  undifferentiated. 

Heretofore,  efforts  to  explain  these  really  directly  opposite  conditions  have  been 
I   unsatisfactory :  They  are  either  improbable,  such  as  the  derivation  of  the  tubular 
W  adenomas  from  the  hormonally  functionless  rcte  or  unproved,  such  as  the  belief 
I  of  Goldschmidt  that  the  gonads  after  their  change  into  testicles  continue  to 
produce  ovarian  hormones.    The  same  unsolved  problem  is  also  met  in  consider- 
ing those  hermaphroditic  individuals  who  look  and  fell  quite  feminine  in  spite 
of  more  or  less  well  developed  testicles.    How-  far  this  striking  discrepancy 
depends  on  the  hormonal  activity  of  the  gonad  or  on  the  reactivity  of  the  soma 
is  also  unknown. 

That  the  heterosexual  gonads  are  not  functionless,  has  been  proved  by  the 
I   unusually  severe  and  long  lasting  postoperative  deficiency  symptoms  which 

occurred  in  our  two  sisters.  Similar  disturbances-  were  noticed  by  Cadiz  and 
I  Lipschuetz,  Wagner,  and  Klaus  after  the  removal  of  testicles  in  otherwise  female 
\  individuals.  Therefore,  the  loss  of  the  small  remnants  of  ovarian  tissue  in  our 
I  cases  cannot  be  considered  responsible  for  the  severe  vasomotor  and  secretory 
I  disturbances.  The  vasomotor  factor  in  gonadal  function  may  not  be  sex- 
I  determined.  Since  such  intensive  vasomotor  and  secretory  upsets  are  not  seen 
j   in  males  after  removal  of  the  testicles,  we  must  as.sume  that  the  effect  of  the 

gonadic  deficiency  depends  primarily  on  the  specific  reactivity  of  the  female. 
The  experience  that  the  mature  testicular  tubular  adenomas  occur  in  young 

people  between  twenty  and  thirty  and  the  carcinomatous  types  in  the  climacteric 

and  postclimacteric  age  has  been  confirmed  in  our  cases. 

Disagreement  has  arisen  in  the  literature  regarding  the  anlage  material  from 

which  the  tubular  adenomas  develop.    Pick  believes  them  to  originate  from 

seminiferous  canaliculi  and  supports  his  assumption  by  the  histologic  picture, 

the  proof  of  an  immediate  connection  between  the  testicular  and  adenomatous 
I   tubules,  and  the  presence  of  interstitial  cells.    The  latter  argument  is  nullified 

by  the  fact  that  interstitial  cells  are  normal  findings  in  the  ovarian  hilus.  Ac- 
I    cording  to  Pick,  if  a  gonad  contains  a  tumor  originating  from  seminiferous 

canaliculi,  but  otherwise  consists  of  ovarian  tissue,  it  should  be  regarded  as  an 

ovotestis  whose  male  portion  became  neoplastic.    Conseciuently,  he  names  such 

a  neoplasm  adenoma  tubulare  testiculare  ovotestis. 
Although  this  interpretation  has  been  advocated  by  Schickele,  Geist,  and 

Traut,  and  with  particular  emphasis  by  Heesch,  it  is  energetically  opposed  by 
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several  other  authoi-s  (Meyer,  Kermauner,  Kleine,  Xeumann,  PopofF,  Miller, 
Schiller).  Meyer  does  not  deny  the  possibility  that  such  an  adenoma  may  rise 
from  the  testicular  part  of  an  ovotestis;  but  he  l)elieves  that  the  hilus  formations 
which  can  be  found  in  normal  ovaries  (medullary  cords,  tubules  and  rete)  are 
sufficient  to  explain  the  histogenesis  of  tubular  adenomas  and  the  assumption 
of  an  ovotestis  is  at  least  needless.    His  opinion  is  shared  hy  some  other  authors. 


Fio.  12.  Scheme  of  gonadal  development  (modified  after  A.  Kohn) :  e.,  germinal  epi- 
thelium; s.t..  secundary  tunica  albuginea;  s.g.e..  secundary  germinal  cords  ( 9  ovarian 
cortex.  6  additional  seminiferous  tubules  i ;  p. t.,  primary  tunica  albuginea ;  p. g.c,  primary 
germinal  cords  (5  medullary  cords.  6  seminiferous  tubules);  i.e.,  interstitial  cells  (9 
hilus-cells.  6  Leydig-cells » ;  r..  rete  (9  rete  ovarii,  o  rete  testis);  u.,  urogenital  junction 
(5  disappears,  6  connection  between  rete  testis  and  epididymis);  tr..  tubules  of  the 
Wolffian  body  (  Q  transverse  tubules  of  the  epoophoron,  6  ductuli  eflferentes  epididymidis) ; 
w..  Wolffian  duct  (9  longitudinal  duct  of  the  epoophoron,  6  ductus  epididymidis). 

A  short  survey  of  the  embryonal  development  and  the  architectural  plan  of 
the  gonads  shows  this  dispute  to  be  entirely  superfluous  (fig.  12).  In  the  first 
.«tage  of  development,  the  gonads  of  both  sexes  have  the  same  architecture. 
In  9  mm.  embryos,  radiating  corck  of  epithelioid  cells  suddenly  develop  below 
the  coelomic  epithelium  of  the  genital  fold.  The  characteristic  testicular  ar- 
rangement of  these  cords,  the  origin  of  which  is  still  disputed,  into  germinal 
cords  occurs  in  13  mm.  embryos  while  the  differentiation  of  the  female  gonad  is 
ju.«t  perceptible  in  20  mm.  embryos.  It  is  of  importance  that  not  all  germinal 
cords  develop  simultaneously  but  by  several  succe.^'^ive  stages,    (v.  Winiwarter 
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and  Sainmont  ,  Giuenwald  ct  al.)  At  a  later  stage,  the  secondary  germinal  cords 
appear  under  the  surface  epithelium  and  push  the  primary  cords  deeper.  To- 
ward the  end  of  the  fetal  life  and  even  later,  other  new  cords  are  said  to  develop. 
The  testicle  and  ovary  develop  in  the  same  direction  though  important  differ- 
ences exist  in  the  dimensions  of  the  primary  and  secondary  germinal  cords  of 
either  gonad.  Generally  we  can  say  that  in  the  testicle  the  primary,  in  the 
ovary  the  secondary  germinal  cords  prevail  in  quantity  and  importance. 

Most  seminiferous  canaliculi  are  formed  from  the  primary  germinal  cords. 
The  majority  of  the  ovarian  follicles  arise  from  the  secondary  germinal  cords 
iwhile  the  primary  germinal  cords  greatly  diminish  in  the  ovary,  and  the  primitive 
jgerm  cells  which  have  immigrated  into  these  cords  degenerate.    Finally,  only 
|the  medullary  cords  remain  as  the  remnants  of  the  primary  germinal  cords.  In 
Mmost  animals,  and  also  in  men,  the  medullary  cords  are  quite  insignificant  struc- 
|tures.    However,  in  .several  animals  (fox,  badger)  they  are  conspicuous  struc- 
tures; in  several  animals  (lifelong  in  the  mole;  in  fetal  life  in  the  horse) ;  they  may 
'even  constitute  a  massive  structure,  a  testoid  (Kohn).    In  the  female,  those 
1  portions  of  the  primary  germinal  cords,  which  are  situated  closer  to  the  hilus, 
form  the  medullary  tubules  but  may  disappear  without  leaving  a  trace.    In  the 
male  they  form  the  tubuli  recti.    In  both  types  of  germinal  glands  an  epithelial 
network  originates  within  the  gonadal  blastema,  the  retc,  which  by  means  of  the 
I  urogenital  junction  meets  the  neighboring  tubules  of  the  primitive  kidnej^  the 
Wolffian  body.    While  the  rete  and  the  urogenital  junction  develop  further  in 
the  testicle  and  act  as  a  part  of  the  reproductive  organ,  these  structures  progres- 
sively deteriorate  in  the  ovary.    Therefore,  the  seminiferous  tubules  of  the 
testicle  correspond  to  the  medullary  cords  of  the  ovary,  the  tubuli  recti  to  the 
medullary  tubules,  and  the  rete  Halleri  to  the  rete  ovarii.    The  germinal  cords 
of  the  second  and  third  proliferation  form  the  definite  follicles  while  in  the 
testicle  they  contribute  at  best  to  a  moderate  increase  of  the  seminiferous  tubules. 

From  the  standpoint  of  embryology,  every  ovary  represents  an  incomplete 
ovotestis  or,  stressing  the  sterility  of  the  central  part,  an  ovotestoid  (Kohn). 
"Every  woman  shelters  within  the  medulla  of  the  ovary  a  potential  testis" 
(E.  Xovak  and  Long).  Under  pathologic  conditions  the  medullary  cords  may 
develop  further  and  form  testicular  tubules  corresponding  to  their  anlage.  Since 
the  primordial  germ  cells  which  immigrated  into  these  germinal  cords  usually 
have  degenerated,  spermatogenesis  does  not  take  place.  Thus  no  real  testis, 
but  only  a  sterile  testoid  results.  If  a  tumor  develops  from  the  primary  germinal 
or  medullary  cords,  it  is  a  typical  or  atypical  arrhenoblastoma.  Therefore,  the 
controversy  is  only  about  words  as  to  whether  the  testicular  tubular  adenoma 
comes  from  medullary  cords  or  from  .seminiferous  canaliculi.  There  is  not  the 
slightest  essential  point  favoring  derivation  of  arrhenoblastomas  from  medullary 
tubules  or  even  from  the  rete,  since  the  adenoma-like  growths  of  these  forma- 
tions look  qmte  different.  If  the  ovarian  tissue  is  gradually  inhibited  during 
the  development  of  the  neoplasm,  various  forms  of  adenomatous  germinal  glands 
result. 

The  cause  of  this  change  from  male  to  female,  and  the  growth  of  a  tumor  in 
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the  male  portion  of  the  gonad  has  been  satisfactorily  explained  by  Goldschmidt's 
intersexuality  theory,  which  has  been  successfully  transferred  by  Krediet,  Mosz- 
kowicz,  and  Berner  to  human  pathology.  All  the  cells  of  the  organism  are 
bisexual  and  contain  female  and  male  hereditary  factors  (M^IFF  =  9 , 
^OIF  =  cf).  It  depends  on  the  valence  of  the  male  and  female  hereditary 
factoi-s,  whether  the  individual's  appearance  is  male  or  female.  The  greater 
the  epistasis,  i.e.,  the  preponderance  of  one  type  of  sex-detemiining  factoi-s  over 
the  others,  the  better  and  more  marked  are  the  characteristics  of  that  sex  and 
the  fimier  will  its  resistance  be  to  all  opposing  tendencies  meeting  it  in  the  course 
of  life.  If  the  epistasis  is  low,  the  first  dominating  sex  type  gradually  is  ex- 
hausted and  at  a  certain  moment,  the  ''turning-point",  the  jMcviously  suppre.s.sed 
.sex  gains  predominance.  The  occurrence  of  such  a  .sex  reversal  dejjends  on  the 
extent  of  the  epistasis  and  on  other  additional  factors.  The  lower  the  epista.sis, 
the  earlier  and  the  more  thorough  is  the  sex  inversion.  If  it  is  very  early  and 
very  thorough,  a  genetically  female  individual  may  develop  a  perfectly  male 
appearance  and  vice  versa  (transformation  man,  transfoi-mation  woman).  If 
the  sex  reversal  occurs  at  a  later  stage  it  can  transform  only  that  which  has  not 
yet  been  determined.  .\n  individual,  whose  development  has  started  as  one 
sex,  but  from  a  certain  moment,  the  turning-point,  completes  it  as  the  oppo.site 
sex,  is  intersexual  according  to  Goldschmidt. 

An  ovotestis  will  develop  if  the  turning-point  falls  into  the  e\  olution  period  of 
the  gonad.  Those  portions  of  the  gonad  not  yet  definitely  determined  will  develop 
in  the  direction  of  the  new  sex  and  the  previously  deteiTnined  and  therefore,  un- 
changeable portions  will  be  suppres.sed.  As  a  matter  of  course,  the  turning-point 
provokes  a  great  upset  in  the  whole  organism.  Fallow  tissue  material,  originally 
omitted  from  the  normal  development  may  be  awakened  from  its  rest  and  Ije 
induced  to  tumor-like  growth.  The  origin  of  the  arrhenoblastomas  and  the 
striking  frequency  of  bla.stomas  in  intersexual  individuals  can  be  explained  in 
this  way. 

Since  intei-sexuality  is  of  zygotic  nature  as  a  nile  and  is  conditioned  by  coinci- 
dence of  incongment  hereditary  factors,  it  is  evident  that  heredity  plays  a  decisive 
role  in  its  origin.  "A  female  intersex  comes  about,  if  in  the  formula  MMFF  —  9 
one  or  both  M  are  too  strong  (or  both  F  too  weak).  Thus  both  parents  can  be 
responsible  becau.se  one  originates  from  the  father,  one  from  the  mother.  If  only 
one  strong  M  is  .sufficient  for  the  production  of  intersexuality,  only  one  of  the 
parents  may  be  the  carrier  of  inheritance  and  may  himself  be  homozygotic  or 
heterozygotic,  all  or  one  half  of  his  daughters  being  intersexual.  If  both  M  must 
be  strong,  both  parents  must  be  carriers  of  inheritance  for  the  pioduction  of 
intersexual  daughters.  In  this  ca.se,  both  may  be  homo-  or  heterozygotic  and 
therefore  either  all.  a  half,  or  a  fourth  of  the  daughters  become  intersexual"  (Clold- 
."^chmidtj.- 

SUMM.\RY 

1.  Two  ca.ses  of  benign  testicular  adenoma  occurring  in  two  sisters  are  re- 
ported.   The  gonads  consisted  preponderantly  of  testicular  tis.sue;  the  ovarian 

■  Quotf'd  from  German  original. 
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tissue  was  represented  only  l)y  islands  of  o\'arian  stroma.  In  spite  of  the  pre- 
dominantly male  character  of  the  gonads,  the  individuals  looked  and  felt  per- 
fectly feminine.  Each  sister  had  female  external  genitals,  a  vagina,  but  no  or 
almost  no  uterus,  and  only  a  tiny  tubal  rudiment. 

2.  The  removal  of  the  malformed  gonads  caused  severe  deficiency  symptoms. 
This  was  the  only  suggestion  as  to  a  hormonal  action  of  these  gonads. 

3.  In  the  gonads  of  Case  1  there  were  abundant  interstitial  cells  between  the 
canaliculi  as  well  as  in  the  hilus.  In  addition,  there  were  medullary  tubes  and 
cell  nests  of  Brenner  character  in  one  gonad  of  this  case  and  a  nodule  of  adrenal 
cortex  in  the  broad  ligament. 

4.  Several  other  members  of  the  family  were  intersexual  individuals. 

5.  A  third  case  is  reported  in  which  a  carcinomatous  testicular  tubular  tumor 
occurred  in  a  previously  normal  woman.  In  this  case,  as  in  other  reported  cases, 
no  hormonal  action  of  the  tumor  could  be  proved. 

6.  The  gonads  of  these  three  cases  are  interpreted  as  ovotestes  and  the  archi- 
tecture of  ovotestis  is  explained  on  the  basis  of  embrologic  facts. 

7.  Goldschmidt's  intersexuality  theory  is  applied  to  explain  the  origin  of  the 
ovotestes. 
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SYMPTOMS  IN  SPINAL  COMPRESSION  FRACTURE 


EDGAR  D.  OPPENHEIMER,  M.D. 

[New  York] 

I  hore  seems  to  be  considerable  variation  in  the  extent  and  severity  of  the 
-Muptoms  following  a  compression  fracture  of  the  body  of  a  vertebra.  Some 
p:!!  icnts  seem  to  be  disabled  for  indefinite  periods  with  pain  on  back  motion,  local 
pain,  root  pain  at  the  level  of  the  lesion,  and  even  secondary  so-called  neuralgic 
1 11  K  tot  pain  distal  to  the  lesion.  On  the  other  hand,  the  finding  of  a  compression 
1 11  \\  edging  of  a  vertebra  in  a  patient  subjected  to  x-ray  examination  for  other 
ica-ons  has  often  shown  this  condition  to  exist  without  symptoms.  A  new 
i  hapter  has  been  added  to  this  study  by  the  frequent  finding  of  compression 
iiactures  in  cases  treated  by  metrazol  shock.  An  unusual  opportunity  was 
ntii  red  by  such  cases  in  which  it  was  possible  to  x-ray  the  patients  before  and 
after  the  metrazol  convulsions,  and  to  show  that  these  compression  fractures  oc- 
cuni'd  as  the  result  of  the  convulsions.  A  clinical  history  of  the  patient  before 
and  after  the  metrazol  convulsion  was  available. 

At  the  Hillside  Hospital  about  forty  patients  who  were  subjected  to  metrazol 
convulsions  were  x-rayed  by  me.  The  findings  were  fairly  uniform.  A  lateral 
\-ra>-  of  the  dorsal  spine  was  necessary  to  demonstrate  the  compressions.  The 
fractures  seemed  to  involve  mainly  the  sixth  to  the  tenth  dorsal  vertebrae. 
Rarely  did  they  occur  as  high  as  the  fourth  dorsal,  while  the  usual  traumatic  site 
(if  the  first  lumbar  vertebra  was  not  encountered  in  this  series.  Fractures  were 
not  demonstrated  elsewhere.  When  this  treatment  is  given  for  patients  severely 
mentally  deranged,  it  is  impossible  to  follow^  the  clinical  symptoms  and  com- 
l)laints  because  the  patient's  statements  are  unreliable,  if  obtained  at  all.  How- 
ever, the  cases  treated  at  Hillside  were  such  that  the  patient's  statements  and 
()l)ser\ations  were  accurate  and  infomiative.  These  patients  were  careful 
()l)ser\  er8,  and  were  sensitive  to  physical  stimuli  and  pain.  The  material  in  our 
foi  t\-  eases  was  therefore  more  useful  than  the  great  number  of  institutional  cases 
rl>c\vhere  in  which  the  patients  were  unable  to  report  even  their  physical  com- 
lilaints.  Of  our  forty  cases  eight  had  compression  fractures,  mainly  from  the  sixth 
to  thetenth  dorsal  vertebrae.  Of  these  only  two  showed  a  sharp  kyphos  and  had 
local  sensitiveness  on  pressure  accompanied  by  mild  root  symptoms.  The  other 
patients  were  free  of  complaints  with  regard  to  their  backs.  This  group  repre- 
sented the  minimal  symptoms  which  accompany  a  definite  spinal  compression 
fracture.  Under  noiTnal  circumstances  neuroses  may  ensue  traumatic  spinal  in- 
jni  ies.  It  is  possible  that  in  this  group  the  patients  had  already  given  vent  to 
•  motional  disturbances  or  psychoses  and  were  relatively  free  of  the  urge  to  mani- 
n  >t  signs  of  neurosis.  I  know  both  can  exist  at  the  same  time,  but  I  think  there 
i.s  something  in  the  idea  that  when  the  patient's  attention  is  directed  to  an  emo- 
tional outlet  he  does  not  have  to  seek  further  psychic  relief.  Anyone  who  sees 
patients  with  back  complaints  is  unpressed  by  the  variation  of  conduct  and  com- 
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plaints  duo  to  the  patient's  emotional  reactions.  Results  obtained  from  opera- 
tive procedures  especially  in  compensation  cases  are  thus  largely  influenced.  A 
well  know-n  surgeon  stated  at  a  national  meeting  that  he  would  not  do  nucleus 
pulposis  ruptures  on  compensation  cases,  because  the  results  were  unfavorable. 
This  means  that  the  residual  sensiti\'e  element  can  be  exaggerated  or  depressed, 
and  this  seems  to  be  the  difference  between  success  and  failure.  In  other  words, 
many  of  these  cases  retain  slight  sensitiveness  and  the  patient's  attitude  and 
complaints  are  dominated  more  by  psychic  and  extrinsic  factors  than  the  organic 
factor. 

At  the  time  of  the  disco\-ery  of  these  metrazol  compressions,  about  three  to 
four  years  ago,  doubt  was  expressed  as  to  the  future  course  of  these  compres- 
sions. Bearing  in  mind  the  Kuemmell  spine,  which  is  a  late  aseptic  necrosis  and 
collapse  in  the  body  of  a  vertebra,  and  in  which  the  symptoms  appear  late,  that 
is,  three  months  to  two  years  after  the  accident,  further  trouble  was  looked  for 
in  these  metrazol  cases.  I  therefore  x-rayed  the  patients  in  this  series  again  and 
followed  them  for  several  years,  and  I  can  state  that  the  eight  cases  did  not  show 
an\-  increase  in  s>Tnptoms  or  lesion,  and  as  far  as  I  know,  the  entire  group  of  forty 
cases,  which  have  remained  in  contact  with  the  Hillside  management,  have  not 
brought  forth  complaints  of  back  disability  or  disturbance.  This  observation  is 
important.  It  bears  directly  on  the  Kuemmell  spine  question,  which  is  always 
troublesome  particularly  in  legal  ca.ses.  Another  interesting  point  is  that  none 
of  the  eight  cases  received  any  treatment  or  attention,  and  in  spite  of  that, 
developed  no  symptoms.  Of  course  this  condition  has  been  observed  previously 
as  an  unexpected  finding  in  patients  who  presented  no  history.  Therefore  it  is 
evident  that  the  condition  can  occur  without  s.\Tnptoms.  It  .seems  that  tetanus 
patients  regularly  show  these  lesioas  as  may  also  patients  suffering  from  other 
convulsive  .states.  It  is  quite  possible,  of  course,  that  the  mechanism  of  this 
convulsive  compression  fracture  differs  from  the  traumatic  compression  fracture, 
which  usually  occurs  in  the  lumbar  region.  Possibly  the  rib  cage  acts  as  a  natural 
splint,  and  the  strain  is  much  less  than  that  exerted  in  the  upper  lumbar  region. 
I  think  compressions  in  the  lumbar  region  will  usualh-  give  .symptoms  although 
they  may  not  be  severe.  The  severe  spinal  fractures  in  which  there  is  displace- 
ment of  the  vertebral  column  and  injury  to  the  spinal  cord  present,  of  course, 
entirely  different  pictures  and  should  not  be  considered  under  this  group  for  tli- 
real  question  under  consideration  here  is  what  are  the  essential  symptoms  of  :i 
compre.'^sion  of  a  vertebral  body?  The  older  textbooks  speak  of  all  these  frac- 
tures as  being  severe,  but  with  the  new  material  made  available  by  the  metrazol 
cases,  and  with  the  better  x-ray  studies  many  cases  are  found  that  are  practically 
s>Tnptomle.ss.  Further  observations  as  to  probable  sequelae  are  necessary  and 
these  cases  should  be  followed-up  over  a  longer  period  of  time. 

If  wedge  compressions  occur  without  a  history  of  symptoms  and  are  disclosed 
by  incidental  x-ray  examination  or  in  metrazol  cases  it  may  be  assumed  that  the 
symptoms  inherent  in  the  organic  lesion  are  less  than  what  can  be  unconsciously 
suppre.ssed.  So  whatever  they  are,  they  are  suppressable  if  not  exaggerated,  and 
if  not  suppres.sablc  they  certainly  are  endurable. 
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The  discovery  of  the  existence  of  the  necrotic  intervertebral  discs  presented  a 
lew  question  with  regard  to  the  cause  of  the  symptoms.  Why  should  such  con- 
litions  provoke  symptoms  while  necrotic  areas  elsewhere  may  not?  When 
idjacent  tissues  are  invoh'ed  by  an  inflammatory  reaction  the  symptoms  may 
je  explained  by  the  varying  richness  of  the  local  nerve  supply.  This  explains 
;he  extreme  sensitivity  of  the  periosteum,  especially  at  the  attachments  of 
nuscle,  while  many  other  areas  in  the  human  body  are  silent.  Also,  why 
should  the  discs  give  rise  to  backache?  Involvement  of  the  sacroiliac  joint 
tself  does  not  give  the  so-called  sacroiliac  syndrome.  Backache  most  commonlj' 
s  caused  by  sensitiveness  at  the  lumbosacral  fascia  near  its  attachment  over  the 
iacroiliac  joint.  This  is  the  area  usually  sensitive  to  pressure  and  on  stimulation 
jy  muscle  action.  It  explains  the  symptoms  the  patient  complains  of,  inability 
;o  flex  spine  or  use  back — all  of  which  are  relieved  b.y  traction  and  rest.  The 
;om plaints  of  patients  with  spinal  fractures  are  somewhat  similar;  if  not  present 
mmediately  after  injury,  they  certainly  appear  a  month  or  two  later.  The 
iiagnosis  of  bone  disease  in  the  sprained  back  rests  on  x-raj^  findings.  Rarely  is 
;here  a  sharp  kyphos  or  a  single  sensitive  vertebral  spine  which  is  more  than  sug- 
gestive. In  fact,  many  of  the  symptoms  and  complaints  of  a  spinal  fracture  can 
)e  present  in  an  injured  back  without  a  fracture.  It  is  very  difficult  to  tell 
;linically  whether  there  is  lack  of  ability  to  transmit  force  through  a  vertebral 
)ody,  or  whether  the  resulting  sensitiveness  is  fascial  in  origin.  The  muscle 
spasm  is  dominant  and  masks  the  condition.  In  the  later  (chronic)  stage  this  is 
still  more  confusing,  and  the  picture  of  so-called  sprained  back  or  "traumatic 
spine",  presents  a  typical  pattern  which  borders  on  the  neurosis,  with  the  major 
Hfactor  being  the  mental  state  or  personality  of  the  patient  while  the  underlying 
organic  part  is  difficult  to  estimate.  The  symptoms  when  reduced  to  a  residual 
pain  in  the  back,  consequent  weakness  and  stiffness,  that  is  restricted  motility 
luc  to  pain,  can  be  overcome  by  patients  who  are  willing  to  do  so.  Such  patient 
•WAV  he  rehabilitated.  Those  who  dwell  on  the  disability  will  perpetuate  it. 
riic  sensitiveness  certainly  exists  though  unfortunately  it  cannot  be  measured 
Hcmately.  It  can  be  said  with  reasonable  certainty  that  the  remaining  bone 
<  -inn  is  in  itself  not  necessarily  the  only  cause;  a  secondarj^  arthritic  reaction  may 
(jinetimes  serve  as  a  factor. 

CONCLUSION 

Uncomplicated  spinal  compressions  need  not  be  the  cause  of  fractured  spine 
symptoms. 


INTESTINAL  OBSTRUCTION  RESULTING  FROM  IMALROTATION  OF 
THE  INTESTINES.    REPORT  OF  TWO  CASES  IN  INFANTS* 


ERNEST  E.  ARXHEIM,  M.D.  and  GERTRUDE  FELSHIN,  M.D. 

[.Vea;  York] 

Anomalies  of  intestinal  rotation  leading  to  obstruction  of  the  intestinal  tract 
have  been  recognized  for  many  years.    Although  this  condition  is  relatively 
uncommon,  Gardner  and  Hart  (4),  in  1934,  collected  101  cases  from  the  litera- 
ture.   Few  physicians  have  had  the  opportunity  to  observe  many  of  these 
anomalies,  one  of  the  largest  series  being  that  of  IMcIntosh  and  Danovan  (8)  of  20 
cases.    The  outstanding  contribution  to  the  subject  has  been  made  by  William  i 
E.  Ladd  (5)  in  a  study  of  44  cases.    Ladd  has  not  only  clearly  visualized  the  i 
mechanics  of  this  condition,  but  has  shown  that,  by  an  original  operative  pro- 
cedure, these  cases  can  be  managed  successfully  in  a  large  percentage  of  in- 
stances.   In  this  paper,  we  report  two  infants  with  intestinal  obstruction  result-  | 
ing  from  malrotation  of  the  intestines,  one  not  operated  upon,  and  the  other 
treated  according  to  the  principles  laid  down  by  Ladd. 

EMBRYOLOGY 

In  order  to  miderstand  fully  the  condition  of  malrotation  of  the  intestines, 
the  basic  embryologic  facts  of  the  development  of  the  intestinal  tract  must  be  [ 
outlined.  ]\Iost  of  our  present  knowledge  of  intestinal  rotation  in  the  fetus  I 
dates  back  to  the  work  of  INIall  (7),  in  1898,  and  of  Frazer  and  Robbins  (3),  in  I 
1915.  An  important  contribution  was  made  by  Dott  (2),  in  1923.  We  have  [ 
drawn  freeh'  from  the  works  of  Dott  and  Frazer. 

In  the  three  main  subdivisions  of  tlie  intestinal  tract,  the  incidence  of  error  of  I 
development  is  limited  ahnost  entirely  to  the  midgut,  that  portion  of  the  ahmen- 
tary  canal  from  the  duodenuni  to  the  middle  of  the  transverse  colon.  The  reason 
for  this  greater  incidence  of  error  in  the  midgut  is  its  somewhat  compHcated 
evolution  in  the  fetus.  The  midgut  is  divided  into  two  parts:  the  prearterial 
portion  between  the  duod(>nuin  and  the  vitelline  duct  (or  ^Meckel's  diverticulum), 
and  the  postarteiial  portion  between  the  vitelline  duet  and  the  middle  of  the  ' 
transverse  colon. 

Prior  to  the  tenth  week  of  embryonic  life,  the  midgut  lies  outside  of  the  walls 
of  the  abdominal  cavity  within  an  umbilical  sac  (fig.  1).  The  aperture  through  | 
which  the  umbilical  sac  communieates  with  the  abdomen  is  small  when  compared 
with  the  size  of  the  .sac  and  its  contents.  The  entrance  of  the  contents  of  the 
sac  into  the  abdominal  cavity  cannot  proceed,  therefore,  eu  jnasse,  but  must  slip 
back  in  a  continuous  movement. 

At  about  the  tenth  week  of  fetal  life  (fig.  2),  the  movement  toward  the 
abdomen  begins  with  the  prearterial  segment  of  the  loop.  The  postarterial 
segment  is  held  back  in  the  sac  by  the  cecum  which  forms  a  mass  very  large  in 

*  From  the  Pediatric  Service  of  Dr.  Bela  Schick  and  the  Surgical  Service  of  Dr.  Harold 
Xeuhof,  Tlie  Mount  Sinai  Hospital,  New  York. 
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comparison  with  the  size  of  the  colon.  The  prearterial  portion  slips  back  in  a 
continuous  movement,  its  proximal  portion  being  the  first  part  to  enter  the 
abdomen. 

As  the  midgut  recedes  into  the  abdomen,  the  coils  derived  from  the  prearterial 
segment,  the  free  movement  of  which  is  permitted  by  their  long  mesentery,  enter 
on  the  right  side  of  the  abdominal  mesocolon  and  push  this  over  toward  the  left. 
In  filling  the  lower  abdomen,  due  to  the  size  of  the  liver  in  the  upper  abdomen, 
and  passing  to  the  left,  the  coils  derived  from  the  prearterial  segment  of  the  loop 
go  in  this  direction  below  the  continuity  between  the  abdominal  colon  and  that 
part  still  in  the  sac.    The  superior  mesenteric  artery,  owing  to  want  of/growth 


Fig.  1.  Diagram  representing  conditions  of  primitive  alimentary  tract  at  fifth  week  of 
fetal  life  (lateral  view).  The  foregiit,  midgut  and  hindgut  are  represented  with  blood 
supplies  in  the  mesenteries.  The  midgut  loop  is  large  and  is  extended  into  the  umbilical 
sac. 

of  the  mesocolon  of  the  sac,  is  necessarily  with  the  postarterial  segment  in  the 
sac,  so  that  the  mass  of  coils  is  also  below  this  artery. 

The  ventralization  of  the  prearterial  segment  of  the  loop  is  followed  bj^  the 
cecum  and  what  is  left  of  the  postarterial  segment.  Since  these  enter  the  ad- 
domen  above  the  coils  of  the  prearterial  segment,  it  follows  that  the  cecum, 
the  appendix  and  the  terminal  ileum  lie  on  the  mass  of  coils  of  small  gut.  Here 
they  are  placed  between  the  coils  and  the  liver.  As  the  midgut  recedes  into  the 
abdominal  cavity  it  rotates  in  a  counterclockwise  direction,  and  the  postarterial 
segment  (the  terminal  ileum,  cecum,  ascending  colon,  and  the  transverse  colon) 
lies  wholly  on  the  left  side  of  the  abdomen.  As  this  anticlockwise  rotation  con- 
tinues, the  cecum  comes  to  lie  in  the  superior  part  of  the  abdomen.    Thus,  in 


Post-arierial 
jne.Sen±e.ry 
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and  artery  in  umbilical  sac 

Fic;.  2.  DiMfii  ani  icpn'scnfiiig  conditions  of  the  alimentary  ti  act  at  the  tenth  week  of  fetal  ' 
life  (anterior  view  I .    'I'he  prearterial  segment  of  the  loop  (the  small  intestine)  has  increased 
in  length  disproportionately  to  the  postarterial  segment.    The  small  intestine  is  seen  en- 
tering the  abdomen  on  the  right  side  of  the  supei  idr  mesenteric  vessels  and  passing  to  the 
left  side  of  the  abdomen  behind  the  mesenteric  vessels.    The  cecum  still  lies  in  the  sac. 


<-Aorta 


Fig.  3.  Diagram  illustrating  conditions  of  t\w  alimentary  canal  about  the  eleventh  week 
of  fetal  life.  The  midgut  looj)  has  rotated  on  the  a.xis  of  the  superior  mesenteric  vessels 
through  270  degrees  fioin  its  in  iginal  sagittal  plane.  The  cecum  is  now  in  contact  with  the 
posterior  ahdoniinni  wall  .it  tlic  right  loin.  The  essetitials  of  the  permanent  disposition 
of  tiie  viscera  has  been  attained. 
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the  eleventh  week  of  fetal  life  (fig.  3),  the  cecum  and  proximal  portion  of  the 
colon  lie  in  the  epigastrium.  As  the  rotation  continues,  the  cecum  passes  into 
the  right  upper  quadrant  and  finally  ends  in  the  right  lower  quadrant  of  the 
abdomen.  The  statement  that  the  cecum  lies  at  first  in  contact  with  the  liver 
is  true,  but  the  usual  assumption  made  from  it,  that  the  cecum  descends  to  its 
final  position  is  wrong;  the  liver  really  ascends  leaving  the  cecum  behind  it  (Fra- 
zer).  The  colon  as  a  whole  is  now  in  its  proper  relation  to  the  coils  of  small 
intestine,  lying  in  the  planes  above  them  and  on  each  side  behind  them  so  that 
this  stage  comes  to  an  end,  but  it  must  be  understood  that  although  in  their  right 
planes,  the  intestines  are  in  no  way  attached  to  the  dorsal  wall  except  by  their 
median  mesentery. 

After  rotation  of  the  midgut  is  completed,  there  is  a  final  stage  in  the  develop- 
ment in  which  the  cecum  and  ascending  colon  develop  peritoneal  attachments 
in  the  right  side  of  the  abdomen,  and,  the  mesentery  of  the  small  intestine  be- 
comes attached  to  the  posterior  abdominal  wall  from  the  duodeno-jejunal  junc- 
tion obliquely  downwards  to  the  cecimi. 

PATHOLOGY 

The  pathologic  findings  in  cases  of  malrotation  of  the  intestines,  at  operation, 
or  at  post-mortem  examination  in  fatal  cases,  are  understood  if  one  keeps  in 
mind  the  stages  of  rotation  of  the  midgut.  Such  abnormalities  are  the  result  of 
incomplete  rotation  of  the  midgut.  As  will  be  emphasized  later,  the  true  con- 
cept of  the  pathologic  findings  is  not  of  theoretical  concern,  but  has  a  very  practi- 
cal significance  in  the  operative  treatment  of  this  condition. 

Ladd  (5)  has  demonstrated  clearly  the  nature  and  end-results  of  incomplete 
rotation  of  the  intestines.  There  are  two  associated  abnormalities  resulting  from 
incomplete  rotation  of  the  intestines.  The  first  anomaly  is  related  to  arrest  of 
development  of  the  cecum  in  about  the  eleventh  week  of  fetal  life.  The  cecum  is 
arrested  in  the  epigastrium  lying  below  the  stomach,  or  it  lies  farther  to  the  right 
side  under  the  liver.  In  the  former  location,  bands  of  peritoneum  pa.ss  from  the 
cecum  to  the  right  postero-lateral  part  of  the  abdominal  wall  and  these  bands 
pass  across  and  obstruct  the  descending  portion  of  the  duodenum.  In  the  latter 
position,  the  cecum  itself  lies  on  and  obstructs  the  duodenum.  The  second  anom- 
aly is  related  to  the  arrest  in  development  of  the  mesentery  of  the  small  in- 
testine. In  such  cases,  there  is  a  small  rudimentary  mesentery  below  the  origin 
of  the  superior  mesenteric  artery.  Such  a  rudimentary  attachment  is  conducive 
to  a  volvulus  of  the  small  intestine,  starting  with  a  coil  of  small  intestine  encir- 
cling the  base  of  the  mesentery  (fig.  4).  The  end-result  of  these  two  anomalies, 
is,  therefore,  an  obstruction  of  the  duodenum  and  a  volvulus  and  infarction  of  the 
small  intestine. 

CLINICAL  FEATURES 

The  majority  of  patients  suffering  from  intestinal  obstruction  secondary  to 
malrotation  of  the  intestines  are  observed  within  the  first  month  of  life.  In 
Ladd's  series  of  44  cases  (5),  26  patients  were  seen  in  the  first  three  weeks  of  life. 
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The  symi)t()ms  and  signs  of  mahotation  of  the  intestines  are  related  to  the 
obstruction  of  the  intestine.  Tlie  earhest  complaint  is  vomiting  of  bile-stained 
fluid.  The  obstruction  is  usually  incomplete  in  the  l)eginning  so  that  stool  is 
passed  per  rectum.  Abdominal  distension  is  a  constant  finding  on  examination. 
At  first  this  is  limited  to  the  epigastrium  and  left  upper  quadrant  since  only  the 
stomach  and  the  first  portion  of  the  duodenum  are  dilated.  As  the  lesion  pro- 
gresses the  a])doniinal  distension  becomes  more  marked,  and  with  advanced 
volvulu-  of  tlic  intestine,  the  distension  becomes  generalized.  As  the  clinical 
features  ad\  ance,  the  usual  changes  secondary  to  intestinal  obstruction  are  noted: 
dehydration  with  changes  in  blood  concentration  and  urinary  output,  and  fever. 


Volvulus  of 
mtestine- 


Cecmn 


Sup&rior 
mesenterJc 
artery 


Fig.  4.  Volvulus  of  the  small  intostiiio  secondary  to  malrotation.  The  twist  involves  one 
complete  turn  from  the  original  .sagittal  plane  in  a  eloekwise  direction.  The  cecmn  lies  in 
the  epigastrium. 

^^ith  mtarction  of  the  small  intestine,  these  changes  become  more  marked,  and 
finally,  tlic  i)ic1ur('  of  shock  and/or  peritonitis  is  present. 

Roentgenologic  examination  of  the  abdomen  is  of  great  aid  in  diagnosis  but 
in  this  condition  as  in  other  forms  of  acute  intestinal  oljstruction,  barium  should 
not  be  administered.  Films  of  the  abdomen,  without  the  use  of  contrast  media, 
are  often  xcry  infoi-mati\  (>.  In  the  early  stages,  a  dilated  and  gas-filled  stomach 
and  hist  portion  of  the  duodenum  are  seen,  and  in  the  later  stages,  marked  dis- 
ension  of  the  small  intestine. 


TREATMENT 


Operation  must  be  performed  in  cases  of  intestinal  obstruction  secondary  to 
malrotation  of  the  intestines.    This,  however,  must  be  .supplemented  by  ade- 
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quate  pre-  and  postoperative  management  ( 1 ) .  As  a  preoperative  measure,  which 
should  be  continued  during  and  after  operation,  the  administration  of  parenteral 
fluids  is  of  the  greatest  importance.  The  fluid  intake  should  be  maintained  at 
about  two  ounces  per  pound  of  body  weight  per  24  hours.  This  should  be  in- 
creased to  compensate  for  loss  of  bodj'  fluids  by  vomiting  or  gastric  siphonage. 
Fluids  are  best  administered  continuously  by  the  intravenous  route.  A  mixture 
of  two-thirds  5  per  cent  glucose  in  distilled  water  and  one-third  normal  saline  is 
advised  in  infants.  Normal  saline  may  be  given  by  hypodermoclysis  when  there 
is  difficulty  with  the  administration  of  intravenous  fluids.  If  anemia  or  shock 
is  present,  a  transfusion  of  blood  from  a  suitable  donor  is  given,  and  this  should  be 
repeated  if  necessary.  A  Levin  tube  is  passed  into  the  stomach  and  gastric 
siphonage  is  maintained  as  long  as  intestinal  or  biliary  drainage  continues.  All 
of  the  above  measures  should  be  employed  within  a  short  period  of  operation  to 
render  the  patient  fit  for  surgery. 

The  main  features  of  the  operative  technique  (Ladd)  will  be  discus.sed  briefly. 
The  anesthetic  of  choice  is  ether.  A  liberal  right  rectus  incision  is  advised. 
After  opening  the  abdominal  cavity,  it  is  necessary  usually  to  exteriorize  the 
loops  of  small  intestine  in  order  to  visualize  adequately  the  nature  of  the  patho- 
logic process.  The  cecum  is  found  in  the  epigastrium  or  right  upper  quadrant, 
with  obstruction  of  the  duodenum  either  by  bands  or  l)y  the  cecum  itself.  The 
posterior  parietal  peritoneum  is  incised  just  to  the  right  of  the  cecum,  in  this 
way  exposing  the  descending  portion  of  the  duodenum.  The  cecum  is  displaced 
still  further  to  the  left  side,  thus  relie^'ing  all  obstruction  of  the  duodenum.  The 
duodeno-jejunal  junction  must  now  be  visualized  to  expose  the  rudimentary 
mesentery  of  the  small  intestine  below  the  origin  of  the  superior  mesenteric 
artery  in  order  to  determine  the  presence  or  absence  of  an  associated  volvulus  of 
the  small  intestine.  In  advanced  cases  of  volvulus  with  infarction,  the  hhie  di- 
lated loops  of  small  intestine  are  evident  immediately.  If  a  volvulus  is  present, 
it  takes  place  usually  in  a  clockwise  direction  through  one  or  more  turns.  The 
volvulus  is  reduced  by  turning  the  mass  of  intestines  in  an  anticlockwise  fashion. 
When  the  volvulus  is  reduced,  the  normal  color  of  the  intestines  is  restored  unless 
the  volvulus  has  passed  to  its  final  stage  with  necrosis  of  the  bowel. 

The  postoperative  management  is  followed  according  to  the  principles  outlined 
above  in  the  discussion  of  the  preoperative  treatment. 

RESULTS  OF  TRE.\TMENT 

The  operative  mortality  of  cases  of  intestinal  obstruction  resulting  from  mal- 
rotation  of  the  intestines  was  uniformily  high  and  recovery  was  a  rarity  before  the 
contributions  of  Ladd  to  this  subject.  In  Ladd's  group  of  47  cases,  treated  ac- 
cording to  the  principles  outlined  above,  there  were  10  deaths,  a  mortality  of 
21.2  per  cent  (6).  The  37  patients  who  survived  operation  have  had  no  recur- 
rence of  the  obstruction. 

CASE  REPORTS 

Case  1.  History:  (Adm.  394152).  N.  C,  a  female  infant,  aged  2  weeks,  was  admitted 
to  The  Mount  Sinai  Hospital  on  June  5,  1936,  with  the  history  of  vomiting  nearly  every 
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feeding  since  the  day  after  birth.  The  vomitus  was  freriuently  projectile  and  bile-stainnl 
Atropine  was  administered  without  relief.  The  infant  had  only  one  spontaneous  stu- 
since  birth,  but  an  enema  produced  several  small  stools.  Prior  to  admission,  the  infan 
received  100  cc.  of  normal  saline  daily  by  hypodermoclyses.  There  were  no  abnormalitii  > 
during  pregnancy,  the  mother's  second,  or  during  the  birth  of  the  child.  The  birth  weight 
was  6  poimds  and  4  ounces. 

Examination:  The  temperature  was  99.6"F.  and  the  weight  5  pounds  and  10  ounci- 
The  infant  was  poorly  nourished  and  appeared  dehj-drated  (poor  skin  turgor).    There  wi 
no  other  abnormalities  except  on  abdominal  examination.    The  stomach  outline  \\ 
visible  with  frequent  visible  peristaltic  waves  in  this  region.    A  pyloric  tumor  was  n  i 
palpable. 

Laboratory  Data:  Blood:  hemoglobin,  122  per  cent;  red  blood  cells,  5,900,000;  white  blood 
cells,  19.CC0,  of  which  60  per  cent  were  polymorphonuclear  leucocytes,  and  2S  per  cent 
lymphocytes.  Wassermann  reaction  was  negative.  The  urine  contained  albumin,  and  on 
microscopic  examination  there  were  many  white  blood  cells  and  occasional  red  blood 
cells  (vaginal  discharge  present). 

Course:  The  infant  was  placed  on  thick  cereal  feedings  and  atropine.  .\  roentgenogram 
of  the  stomach  after  administration  of  barium,  on  the  second  hospital  day,  failed  to  show- 
any  evidence  of  an  obstructing  lesion  at  the  pylorus.  (The  x-ray  report  did  not  give  any 
information  about  the  remainder  of  the  intestinal  tract.)  Projectile  vomiting  of  bile-stain 
ed  fluid  started  on  the  second  hospital  day  and  continued.  Atropine  was  stopped  on  the 
fifth  hospital  day.  There  was  a  bowel  movement  on  the  first  hospital  day,  followed  by 
a  period  of  six  days  in  which  there  were  no  bowel  movements.  On  the  seventh  hospital 
day  an  enema  was  given  with  expulsion  of  a  large  number  of  pellets  of  fecal  material  and 
barium,  followed  later  by  a  spontaneous  bowel  movement  of  yellow  fecal  material.  Hypo 
dermoclyses  of  normail  saline  were  given  at  intervals.  Until  the  seventh  hospital  day. 
the  abdominal  findings  were  essentially  the  same  as  on  admission.  On  the  eighth  hospital 
day  the  infant's  condition  became  rapidly  worse.  The  temperature  rose  to  102. 8'F 
Cj'anosis  was  present  in  addition  to  shallow  irregular  respirations.  There  was  an  ictcrir 
tinge  of  the  sclerae.  The  skin  turgor  was  poor.  The  abdomen  became  markedly  distended 
and  rigid,  and  the  vomitus  contained  blood  which  was  also  passed  per  rectum.  The  child 
died  on  the  eighth  hospital  day. 

Xecropsy  Findings:  The  abdomen  was  markedly  distended.  The  peritoneal  cavi' 
contained  about  15  cc.  of  dark  serosanguinous  fluid.  The  loops  of  small  intestine  wi  i 
markedly  distended;  the  serosal  surfaces  were  purplish-red  in  color  and  smooth  except  foi 
scattered  areas  covered  by  fibrinous  exudate  (fig  5).  The  mesenteric  root  had  a  narrow 
line  of  attachment  which  extended  from  the  duodeno-jejunal  junction  downward  and  to 
the  right  for  a  distance  of  2  cm.  The  mesentery  was  indurated.  The  mesenteric  veins 
were  dilated.  The  mesentery  of  the  small  intestine  was  twisted  clockwise  around  its 
axis  for  360  degrees. 

The  cecum  and  ascending  colon  were  not  in  their  normal  positions.  The  transver.si 
colon,  to  the  right  of  the  midline,  described  an  acute  angle.  Tracing  this  proximally,  the 
ascending  colon  ran  upward  and  parallel  to  the  transverse  colon,  gradually  twisting  to  bring 
its  posterior  surface  anteriorly,  and  at  the  cecum  it  took  another  turn  to  the  right :  There 
was  a  lack  of  normal  fixation  of  the  cecum  and  ascending  colon,  these  structures  possessing 
a  mesentery  in  common  with  that  of  the  small  intestine.  The  colon  was  contracted  and 
pale  in  contrast  to  the  infarcted  small  intestine.  The  sigmoid  colon  was  redundant  with 
an  unusually  long  mesentery.  The  esophagus,  stomach  and  duodenum  were  moderately 
distended. 

The  culture  of  the  peritoneal  fluid  yielded  B.  coli. 

The  other  abnormal  findings  were  fatty  infiltrations  of  the  liver  cells  on  microscoi)i( 
examination,  and  a  patent  foramen  ovale  and  ductus  arteriosus. 

Case  2.  History:  (Adm.  488H48).  R.  R.,  a  female  infant,  aged  1  week,  was  admitted 
to  The  Mount  Sinai  Hospital  on  April  24,  1942,  with  the  history  of  jaundice  and  vomiting. 
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The  infant  was  born  3  weeks  i^rematiirely.    There  were  no  abnormalities  during  pregnancy, 

the  mother's  first,  or  during  the  birth  of  the  child.  The  birth  weight  was  5  pounds  and  4 
'  ounces.    On  the  third  day  of  life  a  slightly  icteric  tinge  of  the  skin  was  noted.    The  infant 

took  nourishment  well  and  by  the  sixth  day  of  life  had  gained  6  ounces  over  her  birth  weight. 

About  24  hours  before  admission  the  infant  began  to  vomit  bile-stained  fluid  and  there 
j  was  a  slight  rise  in  temperature.    The  vomiting  continued  and  despite  two  hypodermoclyses, 

the  infant  rapidly  lost  weight.    The  bowels  moved  normally,  but  the  stools  were  small 

in  amount. 

I  Examination:  The  temperature  was  100. 4°F.  and  the  weight  5  pounds  and  2  ounces. 
I  The  infant  was  well  developed  and  fairly  well  nourished  with  a  bronze-like  jaundice.  There 
was  a  slight  icterus  of  the  sclerae.  The  general  physical  examination,  including  the  ab- 
I  domen,  was  negative. 

I  Laboratory  Data:  Blood:  hemoglobin,  SO  per  cent;  red  blood  cells  3,700,000;  white  blood 
cells,  13.400,  of  which  53  per  cent  were  polymorphonuclear  leucocytes  and  29  per  cent  lym- 
'  phocytes.    Icteric  index,  70;  urea  nitrogen,  22  mg.  per  cent;  cholesterol,  230  mg.  per  cent; 


Fig.  5.  Appearance  of  viscera  on  opening  peritoneum  at  autopsy.  Infarcted  obstructed 
loops  of  small  intestine  cover  the  right  half  of  the  colon. 

and  cholesterol  ester,  70  mg.  per  cent.  The  urine  contained  albumin  and  on  microscopic 
examination  showed  many  white  blood  cells. 

Roentgenograms  of  the  abdomen  (without  the  use  of  a  contrast  medium)  (fig.  6),  taken 
on  the  day  of  admission  in  an  interval  of  about  3  hours  apart,  revealed  in  one,  a  marked 
distension  of  the  stomach  with  air,  and  in  the  other,  a  distension  of  the  duodenum.  The 
remainder  of  the  intestinal  tract  showed  only  a  trace  of  air  in  one  intestinal  loop.  The 
appearance  of  the  roentgenograms  suggested  an  obstruction  of  the  duodenum. 

Course:  The  infant  was  observed  for  a  period  of  24  hours  during  which  time  vomiting  of 
bile-stained  fluid  continued.  Fluids  (5  per  cent  dextrose  in  physiologic  solution  of  sodium 
chloride)  were  given  by  intravenovis  drip  continuously. 

Operation:  Operation  was  performed  by  one  of  us  (E.E.A.)  24  hours  after  admission 
(under  ether  anesthesia)  through  a  3  inch  right  rectus  incision.  A  small  amount  of  clear 
fluid  was  present  in  the  peritoneal  cavity.  The  liver,  gall  bladder,  and  stomach  appeared 
normal.    The  common  bile  duct  and  the  first  portion  of  the  duodenum  were  dilated.  Con- 
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traded  loops  of  small  intestine  filled  the  operative  field  covering  the  right  half  of  the  colon 
There  was  no  evident  circulatory  disturbance  of  the  contracted  small  intestine.  The  small 
bowel  was  displaced  to  the  left  side  and  the  cecum  was  visualized  in  the  right  upper  quad- 
rant, i.e.,  an  incompletely  rotated  cecum.  The  mesentery  of  the  midgut  was  rudimentary, 
about  2  cm.  in  length,  located  just  below  the  origin  of  the  superior  mesenteric  artery.  The 
mesentery  was  very  edematous  with  a  coil  of  intestine  wrapped  around  its  base.  The  mill 
gut  was  then  delivered  on  to  the  abdominal  wall,  and  a  volvulus  of  180  degrees,  in  a  elorl 
wise  direction,  was  visualized.  The  volvulus  was  reduced  by  turning  the  mass  of  intcstin. 
in  an  anticlockwise  direction. 

Attention  was  now  given  to  the  other  feature  of  the  pathologic  process  namely,  the  mal- 
rotation  of  the  colon.    The  descending  portion  of  the  duodenum  was  dilated  to  about  2 


Fig.  6.  Roentgenogram  of  the  abdomen  (without  the  use  of  a  contrast  medium)  on  ad- 
mission showing  dilatation  of  the  duodenum  with  almost  a  complete  absence  of  air  in  the 
remainder  of  the  intestinal  tract. 

cm.  in  diameter.  The  obstruction  of  the  duodenum  was  due  to  a  band  of  peritoneal  folds, 
running  from  the  cecum  across  the  descending  duodenum  to  the  right  postero-lateral  part 
of  the  abdominal  wall.  These  bands  were  divided  by  incising  the  posterior  parietal  peri 
toneum  just  to  the  right  of  the  cecum.  This  allowed  exposure  of  the  entire  duodcnurn 
The  cecum  was  further  mobilized  until  it  was  displaced  toward  the  left  side  of  the  abdomen 
At  the  completion  of  this  procedure,  the  entire  duodenum  filled  readih'  with  gas,  and  l)y  tin 
time  the  closure  of  the  abdomen  was  begun  the  loops  of  small  intestine  were  filling  with  air 
About  0.5  gram  of  sulfanilamide  powder  was  scattered  in  the  operative  field.  The  abdo 
men  was  closed  in  laj'ers. 

Course:  The  infant  withstood  the  operative  procedure  well.  Fluids  (5  per  cent  dextf - 
in  physiologic  solution  of  sodium  chloride)  were  given  by  intravenous  drip  continuoii-i 
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(hiring  operation  and  for  two  clays  after  operation.  The  jiostoperati vc  course  was  essen- 
tially uneventful  except  for  a  brief  episode  of  vomiting  during  the  second  week.  Roentgen- 
ogram of  the  abdomen  (without  the  use  of  a  contrast  medium)  at  this  time  revealed  air  in 
many  loops  of  small  intestine  and  the  colon  with  no  evidence  of  intestinal  ohstnictiini  (fig. 
7).  The  feedings  were  gradually  increaseil  and  the  weight  was  (i  pomiils  and  Id  ounces  ,it 
the  time  of  discharge  from  the  hospital.  The  jaundice  noted  on  admission  sul)si(l(  (l  \(  iy 
rapidly  and  was  not  evident  by  the  fifth  postoperative  day.  The  wound  healed  by  primary 
union.    The  infant  was  discharged  from  the  hospital  three  weeks  after  operation. 

A  follow-up  examination,  one  year  after  operation,  revealed  the  infant  to  be  in  good  con- 
dition, with  no  recurrence  of  the  obstructive  manifestations,  and  weighing  25  pounds. 


Fig.  7.  Roentgenogram  of  the  abdomen  (without  the  use  of  a  contrast  medium)  2  weeks 
after  operation  showing  air  in  many  loops  of  small  intestine  and  the  colon  (a  normal  x-ray 
in  infants). 

COMMENT 

The  purpose  of  this  paper  is  to  iUustrate,  by  way  of  two  case  reports,  the'dif- 
ferences  in  management  of  cases  of  mah-otation  of  the  intestines  with  intestinal 
obstruction  since  the  contribution  of  Ladd  to  the  operative  treatment  of  this 
condition.  The  first  case  iUustrates  the  chnical  course  of  an  infant  who  was  not 
treated  by  operation.  Although  a  duodenal  obstruction  was  present  since  birth, 
the  infant  lived  for  three  weeks,  the  cause  of  death  being  the  volvulus  of  the  small 
intestines.  It  is  reasonable  to  assume  that  the  volvulus  occurred  during  the  last 
24  hours  of  life.  This  does  not  mean  that  operation  can  be  postponed  once  the 
diagnosis  of  duodenal  obstruction  is  made,  since  the  associated  volvulus  of  the 
small  intestine  may  occur,  coincident  with,  or  soon  after  the  manifestations  of 
duodenal  obstruction.    Even  without  the  complication  of  volvulus  of  the  small 
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intestine?:,  the  duodenal  obstruction,  in  itself,  will  lead  to  a  fatal  outcome.  The 
second  case  illustrates  the  clinical  course  of  an  infant  who  was  operated  upon  ac- 
cording to  the  principles  laid  down  by  Ladd.  An  unusual  feature  of  this  case 
was  the  presence  of  icterus.  This  was  undoubtedly  related  to  the  duodenal 
obstruction,  as  proven  by  the  operative  finding  of  dilatation  of  the  common  bile 
duct,  and  the  prompt  subsidence  of  the  jaundice  after  operation. 

SUMMARY 

The  embryologic,  pathologic,  and  chnical  features,  and  the  treatment  of  in- 
testinal obstruction  resulting  from  malrotation  of  the  intestines  are  reviewed. 

Two  cases  of  this  condition  occurring  in  infants  are  reported.  One  terminated 
in  death,  without  surgery;  the  other  treated  by  the  Ladd  operation,  recovered. 
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OBLITERATION  OF  A  CHRONIC  E]\IPYE:\IA  CAVITY  WITH 
THE  AID  OF  A  FREE  FAT  TRANSPLANT* 


ARTHUR  H.  AUFSES,  M.D. 
[New  York] 

In  1937,  Harold  Neuhof  first  described  the  use  of  a  free  I'at  graft  for  tlie  closure 
of  bronchopulmonaiy  cavities.  Although  the  procedui-e  did  not  conform  to  the 
criteria  ordinarily  considered  necessary  for  the  success  of  a  free  graft,  it  succeeded 
in  a  large  percentage  of  cases.  Since  the  original  report,  this  simple  operation 
has  been  performed  successfully  in  a  large  number  of  cases. 

The  case  reported  here  is  that  of  a  young  boy  who  presented  the  problem  of  a 
large  open,  chronic  empyema  cavit}'  with  bronchopleural  fistulae.  After  these 
fistulae  had  been  closed  by  pedicle  muscle  flaps,  there  remained  a  large  residual 
pleural  space  which  was  relatively  clean  but  not  sterile.  The  obliteration  of  such 
a  cavity  would  .have  entailed  a  most  extensive  removal  of  ribs  and  thickened 
parietal  pleura.  This  would  have  necessitated  numerous  operations  over  an 
extended  period  of  time.  As  is  well  known,  complete  healing  might  not  have 
been  achieved. 

The  success  obtained  with  free  fat  grafts  in  the  closure  of  pulmonary  cavities 
suggested  that  the  same  procedure  might  be  attempted  for  the  closure  of  the 
empyema  cavity.  This  was  done,  and,  although  part  of  the  graft  became  ne- 
crotic and  was  extruded,  the  majority  of  it  remained  in  situ,  and  complete  heal- 
ing of  the  empyema  cavity  occurred.  Such  a  train  of  events  has  also  been 
observed  when  fat  has  been  transplanted  into  bronchopulmonary  cavities. 

Fat  has  been  used  in  many  types  of  surgical  procedures  where  a  medium  for 
filling  residual  spaces  was  required.  In  order  to  insure  success,  absolute  sterility, 
as  well  as  a  good  blood  supply  is  essential.  In  both  pulmonary  and  pleural 
cavities,  however,  neither  of  these  conditions  is  present.  As  Dr.  Neuhof  stated 
in  his  original  report,  the  procedure  is  entirely  illogical  and  was  performed  em- 
pirically. Nevertheless,  the  high  percentage  of  good  results  obtained  in  pulmo- 
nary cavities  has  proven  its  value. 

The  reason  for  the  persistence  of  the  pulmonary  cavity  in  lattice  lung  is  the 
patent  bronchial  fistula.  The  exact  mechanism  by  which  the  fat  aids  in  the 
closure  of  the  fistula  is  not  definitely  known.  In  the  great  majority  of  chronic 
empyemas,  a  bronchial  fistula  can  usually  be  demonstrated  as  the  etiology  for 
the  chronicity.  In  the  case  reported  here,  the  bronchial  fistulae  were  closed  by 
means  of  muscle  flaps  before  a  free  fat  graft  was  considered.  It  is  conceivable 
that  a  free  fat  transplant  might  also  be  successful  in  a  chronic  empyema  cavity 
with  a  patent  bronchial  fistula. 

CASE  REPORT 

History:  (Adm.  462020).  A  boy,  aged  131  years  was  admitted  to  The  Mount  Sinai 
Hospital  on  September  3,  1940,  with  a  diagnosis  of  chronic  empyema  with  bronchopleural 
fistulae. 


*  From  the  Surgical  Service  of  Dr.  Harold  Neuhof,  The  Mount  Sinai  Hospital,  New 
York. 
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At  the  age  of  three  years  the  patient  had  pneumonia,  which  was  followed  by  empyema  on 
the  right  side.  Thereafter,  almost  yearly  up  to  the  age  of  nine,  he  had  recurrent  empyema 
which  required  surgical  drainage  six  different  times.  The  last  episode  before  entering  this 
hospital  occurred  at  the  age  of  ele%-en  and  was  similar  to  the  previous  ones.  During  the  first 
week  of  August,  1940,  the  patient  had  an  upper  respiratory  infrcridii  ami  icmained  indoors 
most  of  the  time.  During  the  next  three  weeks  he  dcvcKipcd  a  cough,  elevation  of  tempera- 
ture and  dull  pain  over  the  anterior  right  chest.  He  was  admitted  to  another  hospital  where 
a  diagnosis  was  made  of  right-sided  pleural  effusion.  X-ray  examination  of  the  chest  with 
lipiodol  instillation  suggested  the  presence  of  an  "abscess  cavitation."  His  temperature 
ranged  between  99°F.  and  101  °F.  After  one  unsuccessful  attempt  at  aspiration  on  August  6, 
1940,  an  aspiration  was  performed  ten  daj's  later  yielding  green  pus  from  which  streptococ- 
cus hemolyticus  was  cultured.  Four  days  later,  when  the  patient  was  about  to  be  operated 
upon,  he  expectorated  about  six  ounces  of  thick,  green  pus,  and  operation  was  deferred. 
Aspiration  at  this  time  revealed  no  pus.  The  patient  then  had  a  chill  lasting  one-half  hour, 
but  within  the  next  few  days  his  temperature  returned  to  normal.  On  August  25,  the 
patient  again  expectorated  a  large  amount  of  thick  pus  and  two  days  later  he  ruptured  an 
empyema  necessitatis  through  the  old  scar  on  the  posterior  surface  of  his  chest  wall.  Be- 
cause of  the  repeated  episodes  of  empyema,  and  because  of  the  establishment  of  what  was 
thought  to  be  a  bronchopleural  fistula,  he  was  referred  to  The  Mount  Sinai  Hospital  for 
surgical  treatment.  There  had  been  no  history  of  tuberculosis,  hemoptysis  or  night  sweats. 
His  weight  had  always  been  maintained. 

Examination:  The  patient  was  a  well  developed  and  obese  boy  of  13?  years,  with  a 
Froehlich  type  of  habitus.  He  appeared  pale  hut  not  acutely  ill.  Chest  examination 
revealed  a  sinus  in  the  right  lateral  chest  wall  on  a  level  with  the  seventh  rib  in  the  center  of 
an  old  scar.  Posteriorly,  there  was  dullness  to  flatness  from  the  fourth  to  the  tenth  rib. 
There  was  diminished  tactile  and  vocal  fremitus  over  the  lower  right  chest  posteriorly. 
There  was  slight  limitation  of  motion  on  the  right .  Breath  sounds  were  diminished  over  the 
right  lower  lobe  posteriorly  and  in  the  axilla.  Otherwise,  the  phj'sical  examination  was 
negative. 

Laboratory  Data:  Urine :  negative.  Blood :  Hemoglobin,  90.5  per  cent ;  white  blood  cells, 
17,600;  with  64  per  cent  polymori)honuclear  leucocytes;  32  per  cent  lymphocytes;  4  per  cent 
monocytes.  Examination  of  the  chest  with  lipiodol  roentgenography  revealed,  ".  .  .  an 
irregular  mottled  opacity  in  the  right  chest  at  the  level  of  the  seventh,  eighth  and  ninth  ribs. 
This  is  presumably  residual  lipiodol  from  a  i)rovious  injection.  Opaque  material  injected 
through  a  right  chest  sinus  leads  towards  this  opacity  and  also  extends  mesially  and  ante- 
riorly, apparently  just  above  the  diaphragm.  There  is  irregular  streaked  material  in  the 
right  paravertebral  area  which  appears  to  be  present  on  the  preliminary  roentgenogram. 
There  is  an  irregular  cavitj-  in  the  right  lower  chest  which  is  probably  pleural  and  outlined 
by  thickened  pleura.  The  portion  of  the  right  lung  visualized  and  the  left  lung  are  not 
abnormal.  There  is  marked  scoliosis  of  the  dorsal  spine  to  the  right  in  the  lower  dorsal  area. 
There  are  old  resections  of  the  right  ninth  and  tenth  ribs,  with  bone  regeneration." 

Operation:  On  September  6,  1940,  a  thoracotomy  with  drainage  of  the  empyema  cavity 
was  performed.  Under  general  anesthesia,  an  incision  was  made  through  the  old  scar  into 
the  pleural  cavity.  This  opening  was  then  enlarged  by  removal  of  the  new  bone  and  a 
thickened  parietal  pleura.  The  scapula  had  become  adherent  to  this  new  bone  and  had  to 
be  separated  before  the  bony  bridges  could  he  removed.  After  a  large  opening  had  been 
made  into  the  pleural  cavity,  it  was  found  that  the  empyema  extended  to  the  apex  of  the 
thorax  and  contained  numerous  small  pockets.  A  large  bronchial  fistula  could  be  heard  but 
its  exact  location  could  not  be  determined.  Its  probable  site  was  the  anterior  surface  of  the 
lung  near  the  apex.  Because  of  the  development  of  a  rapid  pulse  at  this  time,  the  empyema 
cavity  was  packed  with  gauze,  and  the  operation  stopped. 

Fosloperalive  Course:  The  patient  made  an  uneventful  recovery,  and  the  infection  in 
the  empyema  cavity  rapidly  cleared  up.  An  x-ray  examination  with  lipiodol  instillation  on 
September  27  showed,  "the  empyema  cavity  extends  posteriorly  and  paramediastinally 


OHLITKUATIOX  OF  CHHONIC  EMPYEMA  CAVITY 


285 


from  the  base  at  least  to  the  level  of  the  fourth  rib.  There  is  evidently  a  communication 
frith  the  bronchial  system  because  all  the  lower  lobe  bronchi  are  visualized.  This  reveals 
bronchiectasis  of  the  lower  lobe."' 

On  October  8,  a  revision  of  the  thoracotomy  was  performed  in  order  to  cx[)ose  the  bron- 
chial fistula  and  attempt  to  close  it.  The  rib  above  the  previous  thoracotomy  wound  was 
excised  together  with  the  parietal  pleura  beneath  it.  The  fistula  was  found  to  lie  very  high 
up  beneath  the  fourth  or  fifth  ribs,  and  it  was  decided  to  discontinue  the  operation  and 
attempt  to  determine  the  exact  situation  of  the  fistula  by  means  of  a  lipiodol  bronchogram 
in  order  to  plan  a  procedure  for  its  closure. 

Lipiodol  bronchography  nine  days  later  revealed  that  "the  oil  entered  and  outlined  all 
the  branches  of  the  right  upper  lobe.  There  were  small  sacculated  bronchiectases  of  the 
lower  posterior  branches  of  the  lateral  division  of  this  lobe  and  from  one  of  these  a  fistula 
was  demonstrated  entering  the  drained  empyema  cavity.  The  right  lower  lobe  bronchi 
were  drawn  verj'  close  together  and  showed  some  dilatation.  The  lower  lobe  is  pushed 
mesially  and  forward.  The  fistula  is  located  at  the  level  of  the  fifth  rib  posteriorly.  The 
eighth  and  ninth  ribs  have  been  resected." 

Because  of  the  age  of  the  patient  it  was  decided  to  attempt  to  close  the  fistula  with  as 
little  rib  resection  as  possible.  Accordingly,  on  September  22, 1940,  the  following  operative 
procedure  was  performed.  The  incision  was  extended  posteriorly  and  anteriorly  around 
the  scapula.  The  scapula  was  lifted  from  the  chest  wall  and  small  segments  of  the  seventh, 
sixth,  fifth  and  fourth  ribs  were  removed  together  with  the  underlying  parietal  pleura.  The 
intercostal  muscles  were  preserved  and  a  pedicle  muscle  flap  was  formed  from  the  muscle 
layer  lying  anterior  and  below  the  scapula.  When  the  empyema  was  well  opened  it  was 
found  that  there  were  numerous  fistulae  in  an  area  approximately  I5  inches  in  diameter. 
The  smaller  fistulae  were  facing  posteriorly  and  the  largest  one  was  presenting  in  an  anterior 
direction  on  the  lappet  of  the  lung  which  was  attached  to  the  chest  wall  near  the  vertebral 
gutter.  The  three  intercostal  muscles  were  sutured  into  the  mouths  of  three  fistulae.  The 
larger  anterior  muscle  flap  was  then  sutured  over  the  intercostal  muscles.  At  the  comple- 
tion of  the  insertion  of  the  muscle  flaps,  no  bronchial  blow  could  be  heard.  The  remainder 
of  the  empyema  cavity  was  packed. 

Following  this  procedure  the  bronchial  fistulae  remained  closed  and  the  remainder  of  the 
empyema  cavity  soon  presented  a  healthy  granulation  tissue  lining.  The  muscle  flaps  had 
only  succeeded  in  obliterating  the  upper  and  anterior  part  of  the  empyema  cavity  and  there 
still  remained  a  large  residual  cavity  posteriorly  which  extended  to  the  base.  Closure  of 
this  in  the  usual  manner  would  have  required  further  extensive  removal  of  ribs  and  pleura. 
In  order  to  avoid  these  radical  operative  procedures  it  was  decided  to  attempt  a  fat  graft 
which  is  a  relatively  simple  procedure. 

On  >s'ovember  12, 1940,  a  large  segment  of  fat  was  removed  from  the  right  buttock.  This 
was  inserted  into  the  residual  empyema  cavity  and  the  soft  tissues  were  strapped  over  the 
fat  mass  without  inserting  any  sutures.  The  wound  in  the  buttock  was  closed  with  silk 
with  a  rubber  dam  drain.  The  chest  wound  remained  closed  until  the  fourteenth  day  at 
which  time  a  small  amount  of  necrotic  fat  was  extruded,  followed  by  reclosure  of  the  wound. 
The  patient  was  discharged  approximately  one  month  after  the  last  operation  with  a  small 
granulating  wound. 

Follow-up:  The  granulating  wound  healed  approximately  nine  months  after  discharge, 
and,  at  that  time,  the  patient  was  sj-mptom-free.  He  was  seen  again  in  March,  1943,  at 
which  time  the  wound  was  entirely  healed;  he  had  no  symptoms,  was  attending  school,  had 
no  dyspnea  and  felt  especially  well.  X-ray  examination  at  this  time  showed  evidence  of 
previous  rib  resections  but  the  pleural  cavity  was  entirely  obliterated.  There  was  an 
increase  in  the  scoliosis  which  had  been  present  before  operation. 

SUMMARY 

A  case  is  presented  in  which  a  free  fat  transplant  was  used  in  the  obUteration 
of  a  chronic  empyema  cavity. 
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The  use  of  free  fat  grafts  for  the  closure  of  broncho-pulmonary  and  pleural 
cavities  is  discussed. 

CONCLL'SION 

The  successful  closure  of  an  empyema  cavity  by  a  free  fat  transplant  suggests 
that  it  may  find  a  field  of  usefulness  in  certain  chronic  empyemas  whose  complete 
obliteration  is  frequently  fraught  with  great  difficulties. 


WIDESPREAD  CAPILLARY  AND  ARTERIOLAR  PLATELET 
THROMBI 


Case  Report^ 

ALICE  IDA  BERNHEIM,  M.D.^ 
[.Yew  York] 

In  1936,  Baehr,  Klemperer  and  Schifrin  (1)  published  four  cases  which  ap- 
peared to  represent  a  distinct  cUnical  and  pathological  entity  and  which  they 
called  "An  Acute  Febrile  Anemia  and  Thrombocytopenic  Purpura  with  Diffuse 
Platelet  Thromboses  of  Capillaries  and  Arterioles."  Dr.  Eli  Moschcowitz  (2) 
had  previously  reported  a  case,  apparently  belonging  to  this  category,  and  !Mark 
Altschule  (3)  has  recently  added  another  report  to  the  literature  under  the  title 
of  "A  Rare  Type  of  Acute  Thrombocytopenic  Purpura:  Widespread  Forma- 
tion of  Platelet  Thrombi  in  Capillaries."  Since  the  pathogenesis  of  this  entity 
is  not  understood  and  its  occurrence  is  so  rare,  it  is  felt  that  the  recording  of 
another  case  may  help  toward  a  more  general  recognition  of  the  condition  and 
thereby  aid  in  the  elucidation  of  the  mechanisms  involved  in  its  production. 
All  the  cases  of  this  disease  reported  thus  far,  including  the  one  to  be  detailed 
here,  occurred  in  females. 

CASE  REPORT 

History  (Adm.  495216).  A  33  year  old  American  housewife  had  been  perfectly  well  until 
about  two  weeks  prior  to  admission  to  this  hospital  to  the  Medical  Service  of  Dr.  Eli  Mosch- 
cowitz.  At  that  time  radiotherapy  had  been  applied  to  her  hand  for  a  dermatitis  caused 
by  adhesive  tape.  A  few  days  later  slie  noted  weakness  which  became  progressive  and 
was  followed  by  throbbing  headache.  Pallor,  anorexia  and  ecchymoses  were  noted  during 
the  next  few  days.    There  was  no  history  of  drug  ingestion  except  for  an  occasional  aspirin. 

Her  previous  history  was  negative.  Her  parents  were  both  diabetics.  Her  father  died 
at  71  years  of  age  of  a  cerebral  hemorrhage.  Her  brother  died  in  this  hospital  of  periarteri- 
tis nodosa. 

Examination.  On  admission  marked  pallor  was  apparent.  There  were  petechiae  in  the 
right  aural  canal,  on  the  skin  of  the  arms,  and  upper  chest.  Fading  ecchymoses  were  pres- 
ent on  the  left  elbow  and  wrist  and  there  were  several  pigmented  spots  on  the  skin  of  the 
abdomen.  There  was  a  lid  lag;  the  thyroid  was  slightly  enlarged;  a  fine  tremor  of  the  hands 
was  present.  Small  axillary  glands  were  present  bilaterally;  no  generalized  lymph  node 
enlargement  was  found.  The  liver  and  spleen  were  not  palpable.  The  blood  pressure  was 
110  systolic  and  70  diastolic. 

Laboratory  data.  Hemoglobin,  38  per  cent;  red  blood  cells,  2,000,000;  white  blood  cells, 
9,900  with  45  per  cent  segmented  and  13  per  cent  non-segmented  polymorphonuclear  leu- 
cocytes, 1  per  cent  monocytes,  1  per  cent  basophiles,  1  per  cent  eosinophiles,  and  29  per  cent 
lymphocytes.  Some  of  the  latter  cells  may  have  been  micromyeloblasts.  There  were  4 
myelocytes,  3  normoblasts  and  2  erythroblasts  per  100  white  blood  cells.  Platelets  were 
markedly  reduced.  The  tourniquet  test  was  positive.  The  day  after  admission  the  sedi- 
mentation time  was  found  to  be  30  minutes;  bleeding  time  more  than  30  minutes;  clotting 


1  This  case  was  presented  by  Dr.  Paul  Klemperer  to  the  New  York  Pathological  Society, 
November  1942. 

2  From  the  Laboratories  of  The  Mount  Sinai  Hospital,  New  York. 
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time  20  minutes.  There  was  no  clot  retraction  after  48  hours.  That  daj-  the  hemoglobin 
was  30  per  cent;  red  blood  cells,  1,650,000;  white  blood  cells,  11,000  with  45  per  cent  seg- 
menteil  and  12  jjer  cent  non-segmented  poh^morphonudear  leucocytes,  8  per  cent  eosino- 
philes,  2  per  cent  basophiles,  17  per  cent  lymphocytes,  I  per  cent  monocytes,  2  per  cent 
myeloblasts,  8  per  cent  myelocytes,  6  per  cent  reticulocytes  and  5  per  cent  normoblasts. 
The  blood  urea  nitrogen  was  18  mg.  per  cent;  sugar  90  mg.  per  cent;  cholesterol  260  mg. 
per  cent  with  esters  140  mg.  per  cent;  icteric  index  8;  albumin  3.6  and  globulin  2.0  Cim.; 
Wassermann  reaction  was  negative.  A  bone  marrow  aspiration  revealed  a  slightly  hyper- 
plastic marrow  with  a  normal  cell  distribution.  The  urine  showed  a  one  plus  albumin, 
no  bile,  1:10  urobilin,  3  to  4  red  blood  cells  and  1  to  2  white  blood  cells  per  high  power  fieltl. 

Course.  Following  the  bone  marrow  aspiration,  the  patient  went  into  collapse  and 
developed  signs  of  shock.  She  rallied,  but  a  short  time  later  again  developed  syncope, 
rapid  and  thread}-  pulse,  profound  sweating,  clammy  skin  and  coldness  of  the  extremities. 
She  was  given  intravenous  infusions  and  was  transfused.  Coma  continued,  however,  the 
patient  only  responding  to  painful  stimuli.  She  vomited  several  times  and  developed  signs 
and  symptoms  suggestive  of  cerebral  hemorrhage.  Neurological  examination  at  that  time 
revealed  diminution  in  response  to  pin  prick  on  the  left  side  of  the  body,  a  questionable  left 
facial  weakness  and  a  tendency  to  conjugate  deviation  of  the  eyes  to  the  right.  Two  hours 
before  death,  on  the  second  day  after  admission,  she  had  a  tetanic  convulsion.  Her  ter- 
minal temperature  was  104°F. 

In  summary,  this  33  year  old  woman  was  ill  less  than  two  weeks,  being  slightly  febrile 
with  marked  anemia  and  thrombocytopenic  purpura,  dying  with  sj-mptoms  of  cerebral 
involvement.  The  hemoglobin  and  red  blood  cells  were  approximatelj'  equally  reduced. 
The  tourniquet  test  was  positive,  the  bleeding  time  greatly  prolonged  and  clot  retraction 
negligible,  even  after  48  hours.  There  was  a  slight  leucocytosis  and  bone  marrow  aspiration 
revealed  a  slightly  hyperplastic  marrow  with  a  normal  differential  cell  count. 

Xecropsy  findings  (P.M.  12277).  Gross  examination  performed  six  hours  after  death  re- 
vealed a  well  developed  and  nourished  white  female  with  marked  pallor  of  the  skin  except 
for  the  exposed  parts,  which  were  tanned.  There  were  multiple,  slightlj'  faded  ecchymoses 
on  the  extremities  and  abdomen  and  numerous  petechial  spots  on  the  upper  arms,  chest  and 
abdomen.  The  heart  weighed  275  grams.  The  visceral  and  parietal  pericardium  as  well 
as  the  myocardium  and  endocardium  showed  hemorrhagic  flecking.  The  liver,  kidneys  and 
adrenals  showed  similar  hemorrhagic  flecking.  The  spleen  weighed  325  grams  and  con- 
tained a  small  area  of  infarction.  The  uterus  was  somewhat  enlarged  and  the  endometrial 
surface  was  dark  red  and  filled  with  clotted  blood.  The  mucosa  of  the  stomach  and  largo 
bowel  was  markedh'  congested.  The  mesenteric  lymph  nodes  were  slightly  enlarged.  The 
vertebral  bone  showed  normal  trabeculation  and  bright  red  marrow.  The  thyroid  gland 
was  not  obtained.  The  brain,  examined  by  Dr.  Joseph  H.  Cllobus,  showed  a  few  areas  of 
reddish  discoloration,  particularly  in  the  right  anterior  quadrigeminate  body. 

Microscopic  examination  confirmed  the  gross  findings.  In  addition  to  the  extravasations 
of  blood,  numerous  capillary  thrombi  were  found  in  all  of  the  viscera  except  the  sections  of 
the  uterus.  In  the  hematoxj'lin  and  eosin  stain,  many  capillaries  were  seen  to  be  distended 
and  filled  or  partly  filled  with  eosinophilic,  granular  masses  which  included  an  occasional 
mononuclear  cell  and  sporadic  leucocytes.  Morphologically,  these  were  platelet  thrombi 
with  a  small  admixture  of  fibrin  (fig.  1).  In  the  heart,  liver,  kidneys,  spleen,  lymph  nodes 
and  bone  marrow  these  thrombi  were  also  found  in  arterioles.  None  were  observed  in  veins 
or  lymphatics.  The  age  of  the  thrombi  varied;  some  were  apparently  fresh  precipitations 
of  platelets,  others  older,  with  varying  amounts  of  fibrin  and  endothelial  reaction.  The 
vessels  without  thrombi  showed  no  evidence  of  endothelial  changes,  and  .some  of  the  capil- 
laries and  arterioles  containing  thrombi  likewise  showed  no  histologically  recognizable 
endothelial  abnormalities.  Peri-venous  extravasations  of  red  blood  cells  were  ob.scrved, 
especially  in  the  heart.  The  spleen  showed  small  areas  of  fibro.sis,  irregular  in  outline,  evi- 
dently healing  infarcts,  and  one  larger  vessel  showed  an  organizing  thrombus.  The  organ 
was  congested  and  contained  some  iron.    The  lungs  showed  a  large  number  of  megakaryo- 
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cytes,  some  within  capillaries.  Occasional  ones  showed  a  considerable  amount  of  basophilic 
cytoplasm.  The  bone  marrow  was  rather  hj-perplastic.  It  seemed  normal  in  respect  to 
the  ratio  of  the  individual  constituents.  The  brain  showed  many  areas  of  ischemic  necrosis 
and  numerous  platelet  thrombi  in  the  cortex. 


Fig.  1.  (A)  Multiple  thrombi  in  capillaries  of  heart  muscle.  (B)  Thrombus  in  vessel 
in  kidney.  Central  portion  shows  a  conglomerate  mass.  At  the  periphery  individual 
platelets  can  be  seen. 

DISCUSSION 

This  case  belongs  to  the  group  of  cases  showing  an  acute,  thrombocytopenic, 
febrile  anemia  and  diffuse  platelet  thrombosis  at  autopsy,  as  described  by  Baehr, 
Klemperer  and  Schifrin  (1)  in  1936.  The  cause  of  the  platelet  thrombosis  is 
not  known.  However,  an  analysis  of  the  findings  in  this  case  does  jaeld  some 
infoiTnation  as  to  the  po.ssible  mechanisms  involved  in  the  formation  of  the 
platelet  thrombi. 

In  confirmation  of  the  findings  of  the  above  authors,  morphologic  evidence 
of  primary  endothelial  damage  is  not  found.  Vessels  lacking  thrombi  do  not 
show  endothelial  swelling  or  proliferation,  and  furthermore,  not  all  of  the  throm- 
bus-containing vessels  show  histologic  evidence  of  endothelial  reaction.  This 
seems  to  indicate  that  the  endothelial  swelling  and  proliferation,  where  found, 
is  secondary  to  the  presence  of  platelet  thrombi.  Extravasation  of  red  blood 
cells  is  an  indication  of  increased  endothelial  permeability.  However,  this  may 
also  be  interpreted  as  damage  secondary  to  the  obstruction  of  the  capillaries  and 
arterioles  rather  than  a  primarj'  endothelial  injury.  In  their  original  paper 
Baehr  et  al.  (1)  felt  that  there  was  no  definite  evidence  for  a  primary  endothelial 
damage.  Altschule  (3)  more  recently,  on  the  other  hand,  assumes  that  the 
platelet  deposition  results  from  damage  to  the  vascular  endothelium. 
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AVhat  could  be  the  mechanism  by  which  the  clots  are  formed  in  the  absence 
of  a  primary  endothelial  damage?  Normal  platelets  by  themselves  will  not 
precipitate  and  form  thrombi.  Is  there  any  evidence  that  the  cause  of  the 
thromboses  lies  in  the  blood  itself?  That  this  group  of  patients  is  suffering  from 
an  obscure  infection,  cannot  be  mled  out.  It  is  well  known  that  blood  clots 
more  easily  in  infections.  However,  this  is  due  to  increased  fibrinogen  and  there 
is  no  microscopic  evidence  in  these  ca.ses,  of  increase  of  fibrin  in  the  clots.  Fur- 
themiore,  the  globulin  content  of  the  blood  in  this  case  was  essentially  normal. 
However,  the  blood  albumin  was  somewhat  lowered.  The  causes  for  a  lowered 
blood  albumin  may  be  legion  and  it  is  useless  to  speculate  upon  them  here.  It 
may  be  mentioned,  however,  that  the  activity  of  thrombin  is  normally  inhibited 
and  intravascular  clotting  prevented  by  antithrombin,  an  as  yet  unidentified 
component  of  the  albumin  fraction  of  the  serum  (4)  and  further  studies  along 
this  line  may  be  indicated. 

The  finding  of  a  large  number  of  megakaryocytes  in  the  lungs  is  of  interest, 
especially  in  view  of  the  physiologic  evidence  of  lo.ss  of  prothrombin  in  the  lungs 
(Andrus  el  al.  (5))  and  in  view  of  the  suggestive  experimental  evidence  of 
platelet  formation  in  the  lungs  (Howell  et  al.  (6)). 

In  their  original  report  of  cases  which  are  similar  to  this  one,  Baehr  et  al.  (1) 
suggested  that  the  enormous  number  of  platelets  caught  in  the  thrombosed 
capillaries  in  all  the  viscera  were  quite  sufficient  to  have  exhausted  the  available 
supply,  and  in  this  manner  to  have  been  responsible  for  the  peripheral  thrombo- 
cytopenia. Ordinary  intravascular  clots  are  fonned  largely  of  fibrin  enmeshing 
a  few  platelets  and  blood  cells.  In  the  thrombi  in  this  ca.se,  however,  the  plate- 
lets predominate.  The  ([uestion  naturally  ari.se.<  whether  clotting  has  taken 
place  by  the  usual  mechanism  invoh  ing  platelet  disintegration  and  convei-sion 
of  prothrombin  to  thrombin  in  the  presence  of  thrombokinase  and  ionized  cal- 
cium, or  whether  the  prothrombin  has  been  converted  to  thrombin  liy  some  other 
mechanism.  It  has  been  shown  experimentally  that  the  thrombokinase  and 
ionized  calcium  can  be  replaced  in  the  clotting  scheme  by  various  proteoh  tic 
enzymes  derived  from  bacteria,  and  various  snake  venoms  (7).  The  presence 
in  this  ca.se  and  in  the  other  reported  cases  of  fever,  a  slight  leucocytosis  and 
other  clinical  features  .suggestive  of  an  obscure  infection,  .seems  to  make  the 
action  of  such  a  mechanism  worthy  of  future  investigation.  In  suspected  or 
proven  antemortem  ca.ses,  studies  on  the  individual  steps  in  the  blood  clotting 
mechani.sm  may  be  of  value.  These  are  research  problems,  not  for  the  usual 
routine  laboratory-. 

An  understanding  of  platelet  physiolog>-  may  yield  information  applicable  to 
the  interpretation  of  this  group  of  ca.ses.  At  the  suggestion  of  Dr.  Klemperer, 
post-mortem  studies  were  carried  out  in  this  case,  by  Dr.  D.  Stats,  to  ascertain 
whether  the  blood  senim  of  the  patient  contained  agglutinins  for  platelets  of  the 
same  blood  group.    None,  however,  were  found. 

A  further  point  of  interest  in  tho.se  cases  is  the  observation  that  autopsy  shows 
little  evidence  of  necrosis  despite  the  extent  of  the  thrombo.^es.  This  was 
previously  pointed  out  by  Baehr  et  al.  and  also  by  Alt^chule.    In  this  case, 
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definite  areas  of  ischemic  necrosis  were  found  in  the  Vjrain,  undoul)tedly  account- 
ing for  the  cerebral  symptoms  and  the  death  of  the  patient.  In  several  of  the 
reported  cases,  the  cerebral  symptoms  suggested  similar  involvement.  In  the 
internal  viscera  most  of  the  involved  vessels  were  not  completely  occluded  and 
furthermore,  the  complete  capillary  bed  in  a  given  area  did  not  seem  to  be  in- 
volved. This  would  seem  to  account  for  the  lack  of  significant  necrosis  since 
evidence  of  collateral  circulation  is  not  apparent.  Retrograde  venous  circula- 
tion, however,  (Cohnheim  (8))  cannot  be  excluded. 

Although  the  reported  cases  are  few,  it  is  significant  that  to  date,  all  the  re- 
ported instances  of  this  disease  have  occurred  in  women. 

This  patient's  brother  died  with  periarteritis  nodosa.  The  familial  association 
of  a  disease  manifested  by  diffuse  vascular  damage,  as  in  this  case,  should  be 
kept  in  mind  in  the  future. 

If  the  clinician  is  aware  of  this  disease  entity,  the  diagnosis  can,  perhaps,  be 
made  during  life.  Because  of  the  widespread  presence  of  the  thrombotic  lesions, 
biopsy  might  establish  the  diagnosis. 

SUMMARY 

A  case  of  a  thirt.y-three  year  old  woman  with  acute,  thrombocytopenic,  febrile 
anemia  and  post-mortem  findings  of  generalized  capillary  and  arteriolar  platelet 
thromboses  is  described.  The  cause  of  the  thromboses  is  unknown.  Evidence 
is  adduced  which  indicates  that  in  the  study  of  future  cases  attention  should  be 
directed  toward  abnormalities  of  the  blood  clotting  mechanism.  The  blood 
serum  of  this  patient  was  tested  for  agglutinins  for  platelets  of  the  same  blood 
group,  but  none  were  found. 
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INTESTINAL  OBSTRUCTION  IN  A  CASE  OF  ENDOMETRIOSIS* 


Unusual  Complications 

MAURICE  S.  HARTE,  M.D. 

[Xew  York] 

The  most  common  extraabdominal  site  for  endometriosis  is  the  recto-vaginal 
septum  (1,  2).  The  lesion,  if  untreated,  is  prone  to  extend  to  the  adjacent  bowel 
(sigmoid  and  rectum)  where  continued  progression  may  produce  symptoms  of 
intestinal  obstruction  in  a  manner  similar  to  a  carcinoma  in  the  same  location 
(1,  3,  4).  Treatment  may  be  threefold,  namely:  surgery,  x-ray,  radium,  or 
any  combination.  Excision  of  the  lesion  is  preferable  in  the  younger  age  groups 
if  feasible;  cessation  of  activity  in  the  lesion  with  gradual  cure  results  from 
castration,  either  radio-therapeutic  or  surgical  (5),  although  some  reports  show- 
that  regression  does  not  invariably  follow  cessation  of  ovarian  function  (6,  7). 
Direct  application  of  radium  has  been  employed  in  order  to  obtain  a  shrinkage 
in  size  and  relief  of  local  symptoms  (8)  and  also  jointly  \\'ith  one  of  the  other 
modaUties. 

The  following  case  is  presented  because  of  the  sequelae  of  an  accredited  course 
of  therapy. 

CASE  REPORT 

History:  (Adm.  500168)  Mrs.  E.  G.  was  admitted  to  The  Mount  Sinai  Hospital  on 
January  8,  1943.    The  following  history  was  obtained  from  her  physician. 

The  patient  was  delivered  in  19.39  with  low  forceps  after  outlet  impaction;  uneventful 
postpartum  course.  The  patient  returned  to  her  physician  in  June,  1942  complaining  of 
lower  abdominal  pain  of  three  weeks'  duration,  and  staining.  Examination  revealed  a 
bluish  mulberry  growth  of  hickory  nut  size  in  the  posterior  vaginal  fornix;  the  recto-vaginal 
septum  was  thickened.  The  diagnosis  was  endometriosis  of  the  recto-vaginal  septum.  .\ 
consultant  believed  that  radiotherapy  was  advisable,  fearing  that  surgery  might  lead  to 
a  recto-vaginal  fistula.  Curettage  was  performed;  under  sodium  pentothal  anesthesia 
pelvic  endometriosis  was  palpated  in  the  cul-de-sac.  The  biopsy  specimen  was  reported  as 
endometriosis.  Local  radium  irradiation  (radon  needles,  etc.;  was  employed  under  expert 
supervision.  Moderate  proctitis  resulted  but  the  lesion  decreased  in  size.  In  September 
1942,  the  disease  persisted  anterior  and  lateral  to  the  rectum.  X-ray  castration  was  then 
instituted.  Menopausal  symptoms  occurred  in  a  month;  stilbestrol  was  prescribed.  In 
December  1942  discomfort  and  marked  constipation  were  noted  as  a  result  of  stricture  of  the 
rectum.  Irregular  scarring  of  the  posterior  vaginal  septum  was  seen,  and  an  annular  tumor 
of  the  rectum  whose  lumen  was  narrower  than  a  lead  pencil  was  disclosed.  Temporary 
colostomy  was  advised  after  two  negative  biopsies.  .\  difference  of  opinion  existed  as  to 
the  nature  of  the  obstruction;  one  thought  it  to  be  inflammatory  as  a  result  of  x-ray  and 
another  thought  it  to  be  the  original  endometriosis  in  spite  of  the  biopsies. 

Examination:  When  the  patient  was  admitted  to  The  Mount  Sinai  Hospital,  she  was  in 
a  state  of  incomplete  intestinal  obstruction,  with  mild  abdominal  discomfort,  fever  (100- 
101°F.),  rare,  small  thin  stools,  and  a  firm,  immovable  mass  palpable  on  abdomino-vagino- 
rectal  examination.    There  was  a  round,  smooth  depression  just  distal  to  the  mass  in  the 


*  From  the  Surgical  Service  of  Dr.  Harold  Xeuhof,  The  Mount  Sinai  Hospital,  Xew 
York. 

292 


IXTESTI.VAL  OBSTRUCTION  I\  ENDOMETRIOSIS 


293 


rectum,  an  ulcerated  area  (radiotherapy?).  Barium  enema  revealed  a  two  inch  area  of 
recto-sigmoid  colon  hearing  a  filling  defect  of  irregular  outline. 

Course:  The  diagnosis  of  malignant  neoplasm  had  to  be  seriously  entertained  because  of 
the  suggestive  roentgenogram  in  spite  of  the  patient's  past  history.  During  the  next  two 
daj's  the  patient  had  two  severe  rectal  hemorrhages  of  bright  hliHid.  mci  ssitat ins  transfu- 
sions. On  January  11,  1943  an  exploratory  laparotomy  was  pciroiiucil  li\  1  )i .  ll.iiold  Neu- 
iiof.  A  mass  presented  itself  arising  from  the  sub-peritoneal  region  of  t  he  culdc  sac  extend- 
ing laterally  to  invade,  apparentl3%  and  to  surround  the  pelvic  colon.  'I'lii  left  uvaiy  was 
imbedded  in  the  mass.  The  mass  was  firm  and  the  overlying  peritoneum  was  KMhlcncd. 
The  midline  portion  was  entered  for  the  purpose  of  obtaining  a  specimen;  however,  pus  was 
encountered.  The  abscess  was  laid  open  for  drainage;  a  gauze  packing  was  inserted  and 
brought  out  to  the  abdominal  wall.  The  lower  sigmoid  proximal  to  the  obstructed  bowel 
was  then  drawn  out  of  the  wound,  its  nicsdsinnioid  pierced  with  a  frla.ss  rod,  and  the  remainder 
of  the  abdominal  wall  wa.s  closed.  On  the  second  i)ust()peiati\-i'  (hiy  the  bowel  was  opened 
by  cautery.  The  colostomy  functioned  well.  The  patient  receivi  d  another  transfusion, 
chemotherapy  for  postoperative  catheter-cystitis,  and  then  ran  an  uneventful  course.  The 
sinus  tract  leading  from  the  abscess  giadually  (dosed  down.  In  the  immediate  postopera- 
tive jjeriod,  a  small  recto-vaginal  fistida  was  iiDied  tui-  the  first  time,  in  sj)ite  of  divergence 
of  the  fecal  stream.  One  month  |i<istu|)erati\-el\-  the  mass  felt  on  hi-mamiai  examination  no 
longer  was  fixetl.  It  became  nio\alde,  softei-,  smaller  and  hallotahle.  Harium  enema  no 
longer  revealed  any  obstruction  or  filling  defect  and  the  bowel  margins  were  less  rigid.  The 
recto-vaginal  fistula  was  still  present.  Three  months  portoperatively  the  mass  had  practi- 
cally disappeared.  The  pelvis  was  no  longer  "frozen"  but  free.  The  recto-vaginal  defect 
was  so  small  that  it  could  not  be  definitely  visualized.  The  patient  will  be  permitted  to 
carry  the  colostomj'  until  the  pelvic  mass  disappears  and  the  recto-vaginal  fistula  closes;  it 
will  then  be  closed. 

SUMMARY 

A  case  of  endometriosis  of  small  size  which  appeared  to  have  been  treated 
adequately  but  in  which  complications  developed  related  to  reaction  to  treat- 
ment is  presented.  These  complications  were  pelvic  abscess  with  an  inflam- 
matory reaction  invading  the  cellular  planes  about  the  pelvic  colon  and 
producing  intestinal  obstruction  which,  because  of  its  roentgen  features,  simu- 
lated carcinoma  of  the  large  bowel;  hemorrhage  from  the  large  bowel  due  to 
ulceration;  and  recto-vaginal  fistula.  Drainage  of  the  pelvic  abscess,  and 
colostomy  resulted  in  subsidence  of  the  clinical  manifestations  and  progress 
toward  cure. 
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CYSTIC  ly:\iphaxgioma  of  the  omextum  causing  ax  acute 

SURGICAL  ABDOMEN^ 


ELLIOTT  S.  HURWITT,  ^LD. 
[.Veto  York] 

Ljuiphangioraata  of  the  omentum  occur  with  sufficient  rarity  as  to  constitute 
a  cHnical  curiosity.  It  is  difficult  to  evaluate  the  true  character  of  the  various 
lesions  reported  as  "omental  cysts"  in  the  literature,  but  Montgomery  and 
^^'olman  (7)  carefully  selected  53  cases  of  lymphangiomata  from  the  literature 
to  1935,  including  2  cases  of  their  own.  Although  Guern-sej'  in  1939  (3)  was 
able  to  collect  15  cases  from  the  files  of  the  Mayo  Clinic  over  a  twenty  year  period, 
11  of  these  were  incidental  findings  at  operation  or  autopsy,  and  1  represented 
a  foreign  body  pseudocy.st ;  only  3  presented  symptoms  referable  to  the  cyst  as 
the  cause  for  operation.  Individual  case  reports  since  1935  would  contribute 
about  18  additional  cases,  although  the  exact  number  remains  questionable 
because  of  gaps  in  the  clinical  or  pathologic  data. 

By  far  the  great  majority  of  the  cases  of  omental  cyst  were  explored  because 
of  s\Tnptoms  that  were  slow  in  developing,  such  as  increasing  abdominal  girth, 
failure  to  gain  weight,  or  loss  of  appetite.  The  occurrence  of  a  case  presenting 
acute  symptoms  and  signs  of  such  .severity  as  to  simulate  an  acute  surgical 
abdomen  is  sufficiently  unusual  and  interesting  to  merit  reporting  at  this  time. 

CASE  REPORT 

History:  (Adm.  498851 ) .  A  10  3'earold  white  girl  was  admitted  to  the  hospital  on  Decem- 
ber 7,  1942,  having  been  awakened  about  twelve  hours  before  entry  by  severe  left  lower 
quadrant  pain.  The  pain  was  cramplike,  localized  to  and  persisting  in  the  left  lower  quad- 
rant, without  radiation.  Following  the  onset  of  the  pain  the  patient  vomited  three  times, 
and  had  one  farmed  stool  which  was  of  normal  color.  She  had  noted  a  thick  malodorous 
vaginal  discharge  for  the  previous  two  weeks,  and  had  a  slight  upper  respiratory  infection 
one  week  earlier.  Childhood  illnesses  had  included  measles,  chickenpox,  and  whooping 
cough.  a.side  from  which  the  child  had  been  in  good  health.  There  was  no  past  history  of 
diarrhea,  constipation,  or  bloody  stools,  and  no  antecedent  trauma. 

Examination.  The  girl  was  well  developed  and  well  nourished,  complaining  of  abdom- 
inal pain.  The  temperature  was  101 .6°F.,  and  the  pulse  rate  was  140  per  minute.  The 
pharynx  was  not  injected,  and  there  were  no  abnormalities  except  on  abdominal  and  rectal 
examination.  In  the  left  lower  quadrant  there  was  exquisite  tenderness,  even  to  superficial 
palpation,  with  marked  spasm.  Rebound  tenderness  was  referred  from  the  right  lower 
quadrant  to  the  left  lower  quadrant.  The  remainder  of  the  abdomen  was  soft  and  non- 
tender,  and  the  liver  edge  was  palpated  one  inch  below  the  right  costal  margin.  On  rectal 
examination  there  was  definite  fulness  on  the  left  side,  with  tenderness  on  both  .sides.  .\ 
small  amount  of  purulent  material  was  present  in  the  vagina.  Gram  stain  of  this  material 
disrio.sed  only  a  few  gram  positive  cocci;  culture  revealed  Staphylococcus  Albu.s  B.,  over- 
grown by  B.  coli. 

There  were  16.200  white  blood  cells  in  the  peripheral  blood,  of  which  there  were  80  per 
cent  polymorphonuclear  leucocytes  and  20  per  cent  lymphocytes.  Urinalysis  revealed  a 
concentrated  urine,  with  a  sjKJcific  gravity  of  1.034,  containing  acetone,  but  with  no  abnor- 
mal microscopic  findings. 


'  From  the  Surgical  Service  of  Dr.  Ralph  Colp,  The  -Mount  Sinai  Hospital,  N'ew  York. 
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An  intravenous  infusion  of  a  5  per  cent  dextrose  solution  in  sodium  chloride  was  started. 
The  clinical  impression  was  that  the  child  was  suffering  either  from  a  Meckel's  diverticulitis, 
or  from  acute  appendicitis  presenting  in  the  left  lower  quadrant,  and  that  exploratory 
laparotomy  was  indicated.  Other  diagnoses  included  that  of  twisted  ovarian  cyst  and 
hematosalpinx. 

Operation.  Operation  was  performed  two  hours  after  admission  under  drop  ether  anes- 
thesia. The  peritoneal  cavity  was  ciif(Mcd  through  a  3  inch  midline  suprapubic  incision, 
with  the  escape  of  a  large  amount  of  clear  fluid.  Deep  in  the  left  lower  fjuadrant  was  seen 
a  bluish  cystic  structure  whicli  coukl  easily  be  delivered.  This  proved  to  be  a  multangu- 
lated,  flattened,  tense  cyst,  roughly  the  size  and  shape  of  an  adult  pancreas,  arising  from 
the  great  omentum.  It  had  dragged  the  omentum  low  into  the  pelvis,  and  while  there  was 
no  definite  gross  evidence  of  torsion  of  tl>e  cyst,  the  original  blue  color  was  rapidly  replaced 
by  a  shiny  yellow.  There  was  no  obvious  (ipcninii  in  the  sheer  wall  of  the  cyst,  and  the 
contents  appeared  gelatinous  ami  homogeneous.  Tlie  cy.st  was  resected  intact  over  clamps, 
together  with  a  small  portion  of  the  omentum  from  which  it  arose.    Exploration  of  the  re- 


FiG.  1.  The  irregular  configuration  of  the  cyst  is  clearly  seen,  together  with  the  site  of 
origin  from  the  omentum. 

mainder  of  the  pelvis  revealed  the  undeveloped  uterus  and  adnexae  to  be  free  from  abnor- 
malities. A  small  amount  of  coagulum  was  present  in  the  cul-de-sac.  The  appendix  was 
thickened,  bound  to  the  cecum  by  several  fairly  firm  adhesions,  and  appreare<l  to  contain 
several  small  fecoliths.  With  the  remainder  of  the  peritoneal  cavity  walled  oft',  appendec- 
tomy was  performed  with  ligation  of  the  mesenteriohmi  and  chromic  ligature  and  carboliza- 
tion  of  the  stump.  Two  grams  of  sulfanilamide  were  placed  over  the  base  of  the  appendix. 
The  abdomen  was  closed  without  drainage,  with  continuous  chromic  for  the  peritoneum, 
interrupted  chromic  for  the  fascia,  and  interrupted  on-end  mattress  sutures  of  silk  for  the 
skin. 

Course.  The  patient  made  an  essentially  uneventful  recovery.  A  small  hematoma 
appeared  in  the  wound,  which  was  evacuated,  following  which  rapid  healing  took  place. 

Surgical  pathology.  The  specimen  consists  of  a  portion  of  omental  tissue  and  a  cystic 
structure  with  an  irregular  contour.  The  omental  tissue  is  seen  to  consist  of  yellow  fat  and 
delicate,  transparent  intervening  tissue  containing  capillaries.  The  cystic  mass  measures 
11.5  X  3.5  x  1  cm.  in  its  largest  diameters.  It  is  semi-transparent,  with  a  very  fine  vascular 
network  over  the  entire  surface.    Somewhat  yellow  material  shines  through  the  thin  sur- 
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face.  The  shape  is  largely  elongated  with  two  finger-like  projections  about  1  cm.  and  6  cm. 
respectively  in  diameter  (fig.  1). 

Histologically  the  specimen  docs  not  differ  remarkably  from  those  prcvioush-  described 
in  the  literature.  The  wall  is  thin  and  fibrous,  and  is  lined  by  flattened  endothelial  cells. 
Numerous  dilated,  engorged  capillaries  are  to  be  seen.  The  cyst  contents  take  a  pale, 
homogeneous  stain.  On  the  external  surface  of  the  cj-st  wall,  there  is  a  fairl}-  marked 
infiltration  of  leucocytes,  consisting  of  lymphocytes  and  polymorphonuclear  cells  in  about 
equal  proportions;  examination  of  a  section  prepared  with  the  Gram  stain  failed  to  disclose 
the  presence  of  any  bacteria. 

Diagnoses.  Cj'Stic  lymphangioma  showing  acute  inflammation;  appendix  without 
significant  changes. 

DISCUSSIOX 

The  failure  to  include  cystic  lymphangiomata  of  the  omentum  among  the 
potential  causes  for  an  acute  surgical  abdomen  in  the  current  literature  is  proof 
of  the  infrequency  with  which  this  actualh-  occurs.  Ladd  and  Gro.ss  (G),  in 
their  textbook  on  the  Abdominal  Surgery  of  Infancy  and  Childhood,  mention 
3  cases  of  omental  cysts,  in  none  of  which  acute  s>Tnptoms  were  present.  How- 
ever Montgomery  and  Wolman  (7),  in  their  analysis  of  53  published  cases,  found 
0  with  acute  SATiiptoms  due  to  twist  of  the  pedicle  or  rupture.  All  3  of  the 
omental  cysts  described  in  the  paper  by  Berger  and  Rothenberg  (1)  had  ruptured 
preoperatively,  giving  rise  to  pain,  vomiting,  tenderness,  and  rigidity.  The 
clinical  picture  clo.sely  simulated  that  of  acute  appendicitis  or  twisted  ovarian 
cyst .  Hall  (4)  mentions  the  possibility  of  acute  symptomatology,  but  the  opera- 
tive indication  in  his  case  as  in  the  case  described  by  Horgan  (5)  was  slowly 
increasing  abdominal  distension.  The  youngest  recorded  case,  reported  by 
Eichwald  (2),  resulted  in  a  fatal  ileus  in  a  female  infant  three  weeks  of  age. 

Although  it  would  be  tempting  to  try  to  relate  the  acute  s>-mptoms  and  signs 
in  the  present  case  to  infection  derived  either  from  the  vaginal  discharge  of 
recent  onset  or  the  upper  respirator}-  infection  present  a  week  previously,  the 
laboratory  data  make  such  a  hypothesis  untenable.  Xo  organisms  were  found 
in  the  free  intraperitoneal  fluid,  and  no  bacterial  growth  was  obtained  on  culture. 
-Vdditional  evidence  is  supplied  by  the  lack  of  organisms  in  the  fixed  preparation. 
The  available  information  points,  therefore,  to  a  mechanical  rather  than  an 
infectious  etiology  to  account  for  the  inflammatory  features  of  the  case.  The 
rapid  change  in  color  following  delivery  of  the  cyst  points  to  a  possible  torsion, 
whereas  the  presence  of  a  small  amount  of  white  coagulum  in  the  cul-de-sac 
indicates  that  spontaneous  rupture  of  a  small  portion  of  the  cyst  may  have 
occurred. 

The  siu-gical  treatment  of  omental  cysts,  whether  explored  because  of  acute 
or  chronic  symptoms,  has  been  uniformly  satisfactory.  Recurrences  have  not 
been  recorded,  and  the  postoperative  course  has  usually  been  smooth.  Although 
there  are  no  characteristic  features  whereby  one  should  make  the  correct  diagno- 
sis pre-operatively,  and  although  more  common  conditions  should  be  kept  upper- 
most in  one's  mind,  the  occurrence  of  this  lesion  must  be  considered  in  the  dif- 
ferential diagnosis  of  the  acute  surgical  abdomen. 
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SUMMARY 

A  case  is  presented  of  cystic  lymphangioma  of  tlie  omentum  causing  an  acute 
surgical  abdomen. 

A  review  of  the  literature  discloses  that  the  great  majority  of  the  cases  of 
omental  cyst  were  discovered  either  incidentally,  or  at  operation  because  of 
chronic  symptoms  such  as  abdominal  distension. 

Nine  cases  were  found  resembling  the  present  instance  both  clinicalh'  and 
pathologically. 

The  existence  of  this  entity  should  be  borne  in  mine  in  the  differential  diagno- 
sis of  the  acute  surgical  abdomen. 
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ABRUPTIO  PLACENTAE 


EMANUEL  KLEMPXER,  M.D.* 
[Xew  York] 

Obstetrical  literature  is  at  such  variance  regarding  the  etiology  of  abruptio 
placentae,  and  obstetricians  disagree  so  markedly  in  the  management  of  the  con- 
dition, that  the  presentation  of  a  case  occurring  in  a  healthy  primigra\'ida  with- 
out toxemia,  together  with  a  discussion  of  its  management,  appears  in  order. 

CASE  REPORT 

History:  Mrs.  A.  X.,  a  25  year  old  primigravida,  last  menstrual  period  May  1.3,  1942,  was 
first  seen  on  September  15,  1942.  The  past  history  was  negative  except  for  appendectomj' 
and  removal  of  small  ovarian  cyst  1  year  previously. 

Examination:  There  were  no  general  physical  abnormalities.  The  blood  pressure  was 
122  systolic,  68  diastolic;  hemoglobin  100  per  cent.  Urinalysis  showed  no  albumin  and  no 
formed  elements  were  present.  The  blood  Wassermann  reaction  was  negative.  The  uterus 
was  enlarged  to  the  size  of  a  14  weeks  gravidity.  The  fetal  movements  were  first  felt  on 
October  7,  1942  and  the  antepartum  course  was  entirely  uneventful.  She  gained  a  total  of 
18  pounds,  the  urine  remained  negative  for  albumin  and  the  blood  pressure  ranged  from  122 
to  128  sj'Stolic  and  68  to  84  diastolic  during  regular  antepartum  examinations  conducted 
every  two  weeks. 

Course:  \t  5:30  A.M.  on  January  23,  1943,  approximately  4  weeks  before  term,  the  pa- 
tient reported  a  gush  of  blood  from  the  vagina  together  with  the  passage  of  large  clots.  She 
was  immediately  hospitalized  and  gave  a  history  that,  without  antecedent  exertion  or 
trauma,  at  11  P.M.  January  22,  1943,  she  began  to  experience  severe  lower  back  pain,  con- 
stant and  increasing  up  to  the  time  of  admission,  when  she  began  to  complain  of  severe 
constant  right  lower  quadrant  pain.  On  admission  to  the  hospital  the  patient  was  anxious, 
pale,  perspiring,  and  presented  the  picture  of  shock.  The  pulse  was  106  per  minute,  of  fair 
quality,  the  blood  pressure  was  108  sj'stolic  and  64  diastolic.  The  uterus  was  in  tonic  con- 
traction and  there  was  exquisite  tenderness  over  its  right  lower  portion,  where  its  con- 
sistency was  board-like.  Xo  fetal  heart  sounds  could  be  made  out  and  the  patient  had  felt 
no  fetal  movements  since  the  preceding  midnight.  Rectal  examination  showed  the  head 
just  dipping  into  the  pelvis  with  the  cervix  long,  firm,  and  just  patulous  to  the  finger  tip. 
There  w.is  continuous  moderate  vaginal  bleeding.  The  patient  was  immediately  typed  and 
crossmatching  was  ordered,  including  Rh  compatibility  matching  with  donor  and  banked 
blood.  An  infusion  of  glucose  in  saline  was  started  and  the  operating  room  ordered  for 
cesarean  section.  In  the  next  half  hour  while  the  operating  room  was  being  prepared,  the 
vaginal  bleeding  shock  and  pain  increased  and  the  ligneous  area  in  the  right  lower  half  of 
the  uterus  spread  to  involve  the  entire  right  half  of  the  uterus.  Because  of  the  progressive 
nature  of  the  shock,  and  increased  bleeding,  cesarean  section  was  decided  upon  and  this  was 
concurred  in  by  two  obstetrical  consultants. 

Operation:  Under  general  anesthesia  the  abdomen  was  opened  and  the  entire  right  half 
of  the  uterus  presented  the  so-called  "Couvelaire"  appearance  of  utero  placental  apoplexy 
with  extensive  blood  extravasation  into  the  myometrium  and  subperitonoally  so  that  it  was 
literally  '  black  and  blue."  A  low  flap  cesarean  section  was  c|uickly  performed,  revealing  a 
completely  separated  placenta,  numerous  blood  clots,  and  about  4(X)  cc.  of  free  blood  in  the 
uterine  cavity.  A  6i  pound  stillborn  male  fetus  was  quickly  extracted.  Pituitrin  and 
ergotrate  were  administered  and  the  uterus  was  snugly  packed  with  iodoform  gauze.  Be- 
cause the  uterus  contracted  well  and  there  was  no  further  bleeding,  it  was  felt  safe  not  to  do 
a  hysterectomy  in  spite  of  the  extensive  infiltration  of  the  entire  right  half  of  the  uterus. 


*  Dr.  Hiram  X.  Vineberg  Research  Fellow  in  Gynecology  (1938-39). 
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Postoperative  Course:  The  condition  of  the  patient  was  good,  with  no  furtiier  drop  in 
blood  pressure  or  rise  in  pulse  rate,  and  transfusion  was  not  deemed  necessary.  The  post- 
operative course  was  uneventful.  The  patient's  highest  temperature  was  100. 8°F.  the  day 
after  operation,  when  the  uterine  packing  was  removed,  and  she  was  discharged  well  on  the 
twelfth  day  after  the  operation.  Blood  pressure  was  120  systolic  over  82  diastolic,  and 
repeated  urinalysis  revealed  no  albuminuria. 

DISCUSSION 

IMuch  has  been  said  concerning  the  etiolog}'  of  ahrupHo  placentae — probably 
the  final  word  is  still  to  be  said.  1)  Trauma,  by  direct  external  violence  or  by 
traction  on  a  short  cord,  has  been  suggested.  It  is  admitted  that  this  is  an 
infrequent  factor  in  most  cases.  2)  Structural  or  developmental  defects  of  either 
the  placenta  or  the  decidual  bed  have  been  suggested  but  few  specific  instances 
have  been  reported  in  the  literature.  {On  the  contrary,  adherent  placenta  would 
appear  to  be  the  more  frequent  occurrence  in  this  condition.)  3)  Psychoneurotic 
extreme  emotional  strain  producing  irregular  uterine  contractions  has  been 
postulated  but  never  proved.  4)  Recently  a  disturbance  of  the  relationship 
between  vitamin  E  and  the  estrogens  has  been  emphasized,  and  on  this  basis 
Shute  (1)  has  advised  the  use  of  vitamin  E  prophylactically.  5)  Toxemia  is 
probably  the  most  frequently  associated  clinical  condition  predisposing  to 
abruptio  placentae.  Of  particular  interest  in  this  field  are  the  studies  of  Hofbauer 
who,  on  the  basis  of  his  histamine  studies,  postulates  a  specific  toxin  as  a  causative 
factor.  It  has  been  pointed  out  that  histamine  injection  into  pregnant  animals 
with  placentae  similar  to  humans,  produces  a  clinical  condition  of  shock,  in- 
creased capillary  permeability  and  fragility,  diapedesis,  and  an  oxytocic  effect 
(although  this  is  said  to  be  only  about  tVo 7  as  strong  an  action  as  that  of  poste- 
rior pituitary  hormone).  Moreover,  from  the  viewpoint  of  the  pathologist,  the 
hepatic  and  renal  changes  produced  by  chronic  histamine  poisoning  are  very 
similar  to  those  found  in  severe  toxic  hyperemesis  gravidarum  while  acute  histo- 
mine  poisoning  results  in  changes  much  like  those  found  in  the  liver  and  kidney 
in  the  eclamptic  group  of  toxemias.  The  basic  picture  of  diapedesis  through  the 
walls  of  terminal  maternal  arteriolar  capillaries  into  the  substance  of  the  decidua 
basilis  followed  by  lesser  or  greater  extravasation  into  the  myometrium  has  been 
clearly  pointed  out  in  the  toxic  group  of  patients.  6)  The  unexplained  group  of 
cases  with  no  antecedent  or  concomitant  toxic  manifestations  remains  a  com- 
plete mystery  in  the  present  state  of  our  knowledge  and  the  present  case  without 
trauma  or  toxemia  is  a  challenge  to  modern  obstetrics. 

The  symptoms,  signs  and  pathologic  findings  have  been  so  well  described  that 
they  need  no  emphasis.  Pain  may  range  from  mild  local  discomfort  to  con.stant 
intense  generalized  abdominal  pain.  Shock  is  marked  and  out  of  all  proportion 
to  the  amount  of  obvious  blood  loss.  Uterine  tenderness,  local  or  diffuse, 
depending  upon  the  extent  of  the  lesion,  is  nearly  always  present.  In  the  present 
case  it  was  interesting  to  note  the  rapid  increase  of  the  uterine  extravasation 
during  a  .short  period  of  observation. 

All  obstetricians  agree  that  the  mild  cases  with  Uttle  separation  and  little  or  no 
shock  or  bleeding  should  be  treated  conservatively.    They  agree,  too,  that 
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accouchement  force,  or  artificial  dilatation  or  incision  of  the  cer\  ix  is  contra- 
indicated.  There  is  universal  agreement,  too,  in  all  cases,  regarding  the  need 
for  combating  shock  and  blood  loss  by  prompt  intravenous  administration  of 
saline,  glucose,  plasma,  and  or  blood  (and  in  the  present  state  of  our  knowledge, 
proper  attention  must  be  paid  to  Rh  compatibility). 

There  is  a  wide  difference  of  opinion,  however,  concerning  the  management  of 
the  severe  group  of  cases.  The  con.servative  gi'oup  holds  that  the  severe  cases 
should  l)e  managed  like  the  mild  ones,  combating  shock,  but  to  utilize  cesarean 
section  only  when  it  is  specifically  warranted  on  a  mechanical  basis,  e.g.,  cephalo- 
pelvic  dysproportion.  Many  American  ob.servers,  as  well  as  two  in  the  Dutch 
literature,  Stroink  (2)  and  Bastiaan.se  (3),  stress  the  low  mortality  (less  than 
5  per  cent)  by  con.ser\'ative  management  alone. 

The  radical  group,  on  the  other  hand,  holds  that  the  best  maternal  results, 
as  well  as  more  live  babies,  ensue  when  cesarean  section  is  resorted  to.  Miller 
concludes  "that  indications  for  cesarean  section  in  the  treatment  of  premature 
separation  of  the  normally  implanted  placenta  should  be  extended  wherever 
ideal  conditions  are  obtainable." 

Individualization  of  each  case,  consideration  of  the  condition  of  the  mother, 
of  the  maturity  and  condition  of  the  fetus,  dilatation  of  the  cer\ix,  and  the 
facilities  available,  all  must  play  a  part  in  helping  the  obstetrician  to  make  his 
decision. 

In  the  present  case  of  abruptio  placentae  the  shock,  bleeding,  and  increa.<ing 
size  of  uterine  infiltration  necessitated  operative  intervention  to  terminate  the 
pregnancy.  Conservative  management  or  delay  in  intervention  not  only  would 
have  endangered  the  patient's  life,  but  also  might  have  made  subsequent  hys- 
terectomy necessary-. 
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HEISIATURIA  COMPLICATING  FIBROMYOMA  OF  THE  UTERUS= 


SEYMOUR  WIMPFHELMER,  M.D. 
[New  York] 

Urologic  complications  are  not  uncommonly  associated  with  gj'necologic  con- 
ditions. Those  most  frequently  noted  are  the  result  of  pressure  on  the  ureter 
and  bladder  by  benign  or  malignant  pelvic  tumors,  or  inflammatory  conditions 
involving  the  uterus  and  adnexa  with  their  adjacent  supporti\-e  structures. 
Hydronephrosis  secondary  to  uterine  prolapse  has  been  described  (1).  Urinary 
retention  with  resultant  infection  has  occurred.  In  all  these  conditions  it  is 
unusual  to  see  hematuria,  unless  some  gross  lesion  is  found  in  the  urologic  tract. 

Therefore,  the  following  case  of  hematuria  complicating  a  large  fibromyoma 
of  the  uterus  merits  reporting. 

CASE  REPORT 

Historrj:  (Adm.  496488).  A  32  year  old  woman  (gravida  1,  para  0)  was  admitted  to  the 
medical  service  of  The  Mount  Sinai  Hospital  on  October  13,  1942,  complaining  of  bloody 
urine  of  two  days  duration.  In  addition  she  experienced  severe  pain,  swelling  and  stiff- 
ness of  the  right  knee  for  one  month.  During  the  past  four  years,  there  was  intermittent 
pain  in  the  right  loin.  This  pain  was  aggravated  one  month  before  admission,  and  was 
associated  with  pain  in  the  left  shoulder  and  left  knee.  These  pains  disappeared  in  one 
week,  but  the  pain  in  the  right  knee  persisted  and  was  aggravated  by  walking.  There 
was  some  frequency  and  nocturia  3X,  but  no  dysuria. 

The  patient  was  married  for  19  years,  had  one  induced  abortion  19  years  ago.  The 
menses  began  at  12,  occurred  every  30  days  and  lasted  4  to  5  days.  Xo  menstrual  irregu- 
larities were  noted.  The  last  menstrual  period  occurred  on  October  7,  1942.  There  had 
been  no  change  in  weight. 

Examinalion:  The  patient  was  a  well  developed  and  well  nourished  negress,  not  acutely 
ill.  Examination  of  the  head,  neck,  heart  and  lungs  revealed  no  gross  abnormalities.  The 
abdomen  was  distended  by  a  large  irregular  mass,  which  occupied  the  lower  portion  and 
extended  well  above  the  umbilicus.  The  mass  reached  almost  to  the  costal  margin  on  the 
right  side,  while  on  the  left  side  its  upper  limit  was  on  a  level  with  the  iliac  crest.  The 
gj'necologic  examination  showed  a  normal  vulva  and  vagina.  The  cervix  appeared  normal. 
The  pelvis  was  filled  by  a  hard  fixed  irregular  nodular  mass,  which  was  continuous  with 
the  abdominal  mass.  The  right  knee  was  swollen,  warm,  but  not  tender.  There  was 
marked  pretibial  edema  and  limitation  of  motion.  The  blood  pressure  was  106  systolic 
and  78  diastolic. 

The  diagnosis  on  admission  was:  Infectious  arthritis,  nephritis,  fibroid  uterus. 

Laboratory  data:  Urine:  grossly  bloody;  specific  gravity  1.010;  4  plus  albumin;  negative 
sugar  and  acetone;  microscopically  many  red  blood  cells  were  seen.  Blood:  Hemoglobin, 
62  per  cent;  red  blood  cells,  4,090,000;  platelets,  280,000;  white  blood  cells,  5,200,  with  61 
per  cent  segmented  polymorphonuclear  leucocytes;  6  per  cent  non-segmented;  19  per  cent 
lymphocytes;  10  per  cent  monocytes;  3  per  cent  eosinophiles  and  1  per  cent  basophiles. 
Bleeding  time,  3  minutes;  coagulation  time,  10  minutes;  clot  retraction,  present. 

The  hematologist's  opinion  was  as  follows:  "Except  for  a  moderate  hypochromic  anemia 
the  blood  picture  including  test  for  hemorrhagic  diathesis  is  normal.  There  is  no  hema- 
tologic evidence  to  explain  the  hematuria." 


*  From  the  Gynecologic  Service  of  Dr.  I.  C.  Rubin,  The  Mount  Sinai  Hospital,  New  York. 
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X-ray  examination  of  the  abdomen  showed  a  tissue  mass  arising  out  of  the  pelvis  and 
reaching  level  of  third  lumbar  vertebra.  The  lower  dorsal  spine  and  sacro-iliac  joints 
showed  productive  osteoarthritic  changes. 

X-ray  examination  of  the  right  knee  revealed  a  slight  degree  of  productive  changes  along 
the  anterio-superior  angle  of  the  patella.  The  right  knee  was  aspirated  of  50  cc.  of  cloudy, 
pale  yellow  straw  colored  fluid.  Culture  of  the  fluid  was  sterile  and  inoculation  of  guinea 
pig  for  tuberculosis  was  subsequently  reported  negative.  The  pain  and  swelling  in  the 
knee  subsided  after  aspiration.  The  orthopedist  felt  that  the  knee  condition  was  due  to  a 
pre-patellar  bursitis. 


Fig.  1.  Retrograde  pyclogram  showing  a  filling  defect  in  tlic  rigiit  ureter  at  the  level  of  the 
finirth  lumbar  vertebra 

The  urological  tract  was  then  investigated  for  the  etiology  of  the  hematuria.  .\n  in- 
travenous pyelogram  revealed  no  abnormality  on  the  left  side.  On  the  right  side,  the 
calyces  and  pelvis  were  normal.  The  upper  portion  of  the  right  ureter  revealed  a  filling 
defect  measuring  IJ  inches.  Above  and  below  this  defect  the  ureter  ai)peared  normal  or 
slightly  dilated. 

Cystoscopy  revealed  a  normal  bladder  mucous  membrane.  The  ureteral  orifices  ap- 
peared normal.  There  was  a  protrusion  of  a  mass  into  the  floor  of  the  bladder  posteriorly. 
The  trigonal  region  W!i8  congested.  There  was  a  bulbous  edema  of  the  sphincter,  which 
bled  readily.    The  cystoscopist  concluded  that  the  hematuria  was  due  to  pressure  of  an 
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extra  vesicle  mass  resulting  in  vascular  stasis  and  bleeding.  However,  since  the 
intravenous  pyclogram  showed  a  filling  defect  in  the  upper  portion  of  the  right  ureter,  a 
retrograde  pyelogram  was  done,  on  the  right  side.  This  showed  the  pelvis  and  calyces  to 
fill  normally.  The  ureter  was  normal  down  to  the  level  of  the  fourth  lumbar  vertebra, 
where  there  was  a  filling  defect  of  about  one  inch  lielow  which  the  ureter  was  again  visual- 
ized, but  seemed  to  be  dilated  (fig.  1).  Because  of  the  radiographic  defect  the  cystoscopy 
was  repeated.  No  blood  was  observed  coming  from  the  right  ureteral  orifice.  The  right 
ureter  was  catheterizcd  28  cm.  without  obstruction.  The  ureteral  filling  defect  remained 
in  all  plates,  but  no  definite  diagnosis  of  ureteral  tumor  could  be  made.    It  was  suggested 


Fig.  2.  Retrograde  pj^elogram  performed  after  removal  of  the  fibromyoma  of  the  uterus. 
The  filling  defect  in  the  right  ureter  is  no  longer  present. 

that  the  pelvic  tumor  should  be  removed,  and  that  if  the  hematuria  persisted,  the  urologic 
investigation  be  repeated. 

During  all  this  time,  the  patient  continued  to  void  bloody  urine.  The  patient's  condi- 
tion was  improved  pre-operatively  by  a  lilood  transfusion. 

Operation:  Laparotomy  was  iicrfornicil  on  XovenilxT  0,  1942,  under  gas,  oxygen  ether 
anesthesia.  The  uterus  was  fouml  to  h.  iii(  <;ularly  enlarged  to  the  size  of  a  four  months 
gravidity.  There  was  a  subserou.s,  ahiiost  pediun  iilatcd  fibromyoma,  the  size  of  an  orange, 
extending  upward  from  the  right  side  of  the  uterus.  The  intestines  were  densely  adherent 
to  the  uterus  and  adnexa.    The  tubes  and  ovaries  were  thickened  and  fixed  to  the  broad 
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ligament,  and  to  the  posterior  aspect  of  the  nterus.  The  right  ureter  and  kidney  were 
palpated,  but  no  gross  abnormality  found. 

A  supravaginal  hysterectomy  and  bilateral  salpingo-oophorectomy  was  done.  An  iodo- 
form pelvic  drain  was  inserted  through  the  cervix  and  5  grams  of  sulfanilamide  powder 
vas  instilled  into  the  pelvic  cavity. 

Course:  The  patient's  postoperative  course  was  uneventful.  The  first  catheterized 
specimen  of  urine  eight  hours  after  the  operation  was  clear  and  contained  no  red  blood 
cells.  All  specimens  of  urine  thereafter  were  clear  and  contained  no  blood.  A  post- 
operative cystoscopy  showed  the  ureteral  orifices  to  be  normal.  Both  ureters  were  cathe- 
terized without  obstruction.  Excretion  of  indigo  carmine  was  normal.  A  right  uretero- 
pyelogram  revealed  that  the  defect  seen  on  preoperative  films  was  no  longer  present.  The 
ureter  was  completely  outlined  in  its  entire  course  (fig.  2). 

The  patient's  convalcsence  was  uncomplicated.  She  was  discharged  on  November  24, 
1942.  Subsequently,  the  patient  was  seen  at  the  follow-up  clinic  on  January  22,  1943. 
She  felt  well  and  experienced  no  recurrence  of  the  hematuria. 

COMMENT 

The  diagnosis  was  at  first  obscured  by  the  association  of  the  anemia,  the  joint 
pains  and  the  loin  pain  with  the  hematuria.  These  clinical  findings  emphasized 
the  possibility  of  a  lesion  in  the  kidney  or  ureter  since  there  was  no  menstrual 
disturbance  to  account  for  the  anemia.  The  vmusual  finding  of  an  unexplained 
ureteral  defect  further  complicated  the  clinical  picture.  It  was  only  after  con- 
siderable discussion  that  it  was  decided  to  remove  the  pelvic  mass  and  repeat 
the  urologic  investigation  following  the  operation. 

Since  the  hematuria  disappeared  immediately  following  the  removal  of  the 
uterine  fibromyomata  and  adnexa,  it  is  most  probable  that  the  pressure  of  the 
tumor  produced  vascular  stasis  with  rupture  of  vesical  \-eins  resulting  in  bloody 
urine. 

Cystoscopy  at  no  time  revealed  any  blood  from  the  right  lu-eter.  Therefore, 
it  is  unlikely  that  the  hematuria  came  from  this  source.  The  ureteral  defect 
may  have  been  due  to  direct  pressure  or  muscle  spasm,  secondary  to  pressure  of 
the  large  pelvic  tumor.  This  defect  was  not  visualized  in  the  retrograde  pyelo- 
gram  performed  after  the  removal  of  the  fibromyoma  of  the  uterus. 
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CLINICAL  XEUROPATHOL(X;iCAL  COXFEREXCE 


Joseph  H.  Globus,  'Sl.D.,  presiding 

Monday,  March  23,  1942 

Case  1 .    Spongioblastoma  Ependymale 
[From  the  Neurosurgical  Service  of  Dr.  Ira  Cohen] 

History:  (Adm.  476947;  P.]\I.  11946).  A  woman,  aged  59  years  was  appar- 
ently well  until  two  months  before  onterinji  The  Mount  Sinai  Hospital,  when  she 
developed  bilateral  occipital  headacho,  and  1  icftan  to  express  ideas  of  persecution. 
Six  weeks  later  her  headaches  became  si  \ ere  and  were  accompanied  by  vomiting. 
Shortly  thereafter  she  developed  some  impairment  of  \  ision,  weakness  of  the 
right  side  of  the  body  and  unsteadiness  of  gait  with  a  tendency  to  fall  to  the  right. 
During  her  last  two  weeks  at  home  she  became  progressively  more  drowsy,  con- 
fused, and  was  confined  to  bed.  Her  speech  became  garbled  and  she  found  it 
difficult  to  express  herself.  She  repeatedly  mentioned  dreams  without  describing 
them,  and  spoke  Norwegian,  a  language  which  she  luid  seldom  used  for  many 
years. 

Examinalion:  The  jiatient  was  drowsy,  apathetic,  and  disoriented.  Her  memory 
was  very  poor.  In  general  her  intellificnce  seemed  to  be  impaired,  but  she  was  able  to 
oarrj-  out  simple  commands  quite  well,  yjjeecli  was  somewhat  garbled,  frequently  un- 
intelligible, and  there  was  definite  aiiDniia.  Skull  percussion  over  the  left  frontal  area 
yielded  a  hollow  note  anil  provoked  some  i)ain.  Tlicre  was  liilatcral  |)apillc(leina,  more 
marked  on  the  left  side.  The  neck  was  moderately  rigid  and  there  was  a  Brudzinski  sign. 
There  was  a  right  hemiparesis  with  a  right  central  fai  ial  weakness  and  slight  deviation  of 
the  tongue  to  the  right.  Tendon  reflexes  were  hyijeiai  tive  on  the  right,  and  there  was  a 
bilateral  Babinski  sign.  The  abdominal  refle.xes  were  absent  on  the  right  and  diminished 
on  the  left.  Sensory  examination  was  uncertain  because  of  the  patient's  mental  condi- 
tion, but  there  seemed  to  be  no  sensor_y  defects.  The  blood  pressure  was  160  systolic 
and  80  diastolic.    The  heart  was  somewhat  enlarged  to  the  left  and  the  pulse  rate  was  60. 

Laboratory  Data:  Urine,  negative.  Blood:  White  blood  cells  16,000  with  89  per  cent 
polymorphonuclear  leucocytes,  otherwise  normal.  Cerebrospinal  fluid:  Initial  pressure, 
120  mm.  of  water;  dynamics,  normal;  cell  count,  30  red  blood  corpuscles  per  cu.  mm.; 
Pandy  test,  4  plus;  total  protein,  62  mg.  per  cent.  Electroencephalographic  studies  showed 
evidence  of  a  large  deep-seated  infiltrating  tumor  in  the  left  frontal  region  spreading  toward 
the  deeper  portion  of  the  left  temporal  region.  X-ray  examination  of  the  skull  revealed 
decalcification  of  the  dorsum  sellac  and  the  posterior  clinoid  processes  with  suggestive 
decalcification  of  the  floor  of  the  sella  turcica. 

Course:  On  the  third  day  in  the  hospital  the  patient  was  subjected  to  a  left  fronto- 
temporal  craniotomy.  At  operation  the  infc-rior  frontal  convolution  felt  harder  than 
normal.  \  transcortical  incision  was  made,  and  in  its  posterior  portion  several  pieces  of 
tumor  tissue  were  removed  from  a  de])th  of  3  to  4  cm.  It  was  felt  that  the  tumor  was  a 
spongioblastoma  and  therefore  radical  surgery  was  not  attempted.  The  day  after  oi)era- 
tion  the  patient  had  a  right  hemiplegia,  was  completely  mute,  and  respirations  were  C'heyne- 
Stokes  in  character.  A  lumbar  puncture  revealed  bloody  cerebrosinnal  fluid  under  an 
initial  pressure  of  340  mm.  of  water;  on  removal  of  20  cc.  of  cerebrospinal  fluid  the  i)ressure 
dropped  to  60  mm.  of  water.    During  the  next  few  days  the  patient  became  somewhat  more 
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alert  but  remained  drowsy  and  mute.  Successive  lumbar  [lunctures  revealed  xantho- 
chromic cerebrospinal  fluid  under  increased  pressure.  On  the  tenth  day  after  operation 
the  temperature  rose  to  103°F.  and  examination  of  the  lungs  showed  evidence  of  consolida- 
tion.   Fi)lh)wins;  the  administration  of  sulfathiazole  the  temperature  returned  to  normal. 


Fig.  1.  Case  1.  Spongioblastoma  ependymale.  Coronal  sections  of  the  brain  showing 
the  appearance  and  location  of  the  tumor. 

On  the  nineteenth  posto|)crative  day,  the  patient  became  stuporous,  and  developed  a  feeble 
pulse;  her  respirations  then  became  increasingly  irregular  and  she  expired. 

\ecropsy  Findings:  Brain.  Gross:  There  was  considerable  swelling  of  the  gyri  of  the 
left  hemisphere  and  the  corresponding  sulci  were  obliterated.    The  left  side  of  the  brain 
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was  dark  red  and  there  was  a  small  suharaclinokl  blood  clot  overlying  the  middle  frontal 
gyrus. 

When  the  brain  was  sectioned  a  large  tumor  mass  was  found  involving  primarily  the 
left  thalamus  (fig.  1  upper),  but  also  extending  laterally  to  involve  the  left  internal  capsule, 
corpus  striatum  and  part  of  the  left  parietal  lobe.  The  tumor  scenied  to  follow  the  course 
of  the  sulcus  terminalis.  It  extended  posteriorly  as  far  as  the  beginning  of  the  posterior 
horn  of  the  lateral  ventricle  (fig.  1  lower).  Anteriorly  it  extended  to  about  the  level  of  the 
precentral  gyrus.  The  tumor  had  a  yellow,  firainilar,  friable  siirfaci-.  'riicrc  w  as  t>ilateral 
internal  hydrocephalus  with  slight  asymmetry,  tlu'  left  \rntric  lr  lia\  in^  I>i  (  m  cDinprcssed 
by  the  tumor.    There  was  also  some  displacement  of  tlic  ventricular  .system  to  the  right. 

Microscopic:  The  tumor  is  densely  cellular.  Utuming  throughout  the  tissue  there  are 
many  small  blood  vessels,  and  in  some  areas  the  tumor  cells  are  arranged  in  pseudo-rosette 


Fig.  2.  Case  1 .  Spongioblastoma  cpendymale.  Section  of  the  tumor,  showing  its  cellu- 
lar type  and  arrangement.    Hemato.xylin  and  eosin  stain,  photomicrograph,  X  150. 


forms  around  blood  vessels  (fig.  2).  Some  of  the  tumor  cells  are  columnar,  others  spindle- 
shaped  with  fairly  thick  processes  at  each  end.  The  nuclei  are  round  or  oval  and  have  a 
dense  chromatin  reticulum.  Numerous  mitotic  figures  are  seen.  Some  of  the  sections 
show  numerous  choroid  villi  (fig.  3)  and  in  some  areas  of  these  sections  there  is  a  gradual 
transition  between  the  tumor  cells  and  the  ependymal  cells  lining  the  choroid  villi  (figs. 
4and5).  Within  the  tumor  there  are  also  some  large  areas  of  necrosis.  Sections  of  the  pitu- 
itary gland  show  replacement  of  the  posterior  lobe  and  pars  intermedia  by  tumor  tissue.  In 
one  area  there  is  a  moderate  invasion  by  the  tumor  cells  of  the  anterior  lobe  of  the  pituitary 
gland.    Nissl  preparations  of  the  tumor  tissue  show  no  neuroblastic  elements. 

Comment.  Dr.  Globus:  The  main  object  in  presenting  the  foregoing  case  as  well 
as  subsequent  cases  of  brain  tumor  in  this  series  is  to  demonstrate  the  inter- 


Fig.  3.  Cascl.  Spongioblastoma  ependymale.  Section  exhibiting  a  small  tumor  nodule 
in  the  neighborhood  of  the  choroid  villi,  showing  the  direct  relationship  between  the  epen- 
dymal  lining  of  the  latter  and  the  tumor  nodule.  Hemato.xylin  and  cosin  stain,  photomi- 
crograph. X  117. 


Fig.  4.  Cjiae  1.  Spongiobiiistoma  ependymale.  Section  under  higher  magnihcation 
showing  the  relationship  of  the  ependymal  lining  to,  and  its  direct  continuity  with,  the  cells 
of  the  tumor  nodule  shown  in  figure  3.  Hematoxylin  and  eosin  stain,  photomicrograph, 
X200. 
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relationshij)  of  primary  neuroectodermal  tumors  of  the  brain  and  trace  them 
through  tlieir  somewhat  divergent  hneage  to  the  early  primordial  cell  forms.  It 
has  already  been  shown  by  me  (1)  as  well  as  by  others  that  the  so-called  gliog- 
enous  tumors,  no  matter  what  their  ultimate  type,  are  traceable  to  primitive 
neuroectodermal  cell  forms  of  either  spongioblastic  or  neuroblastic  lineage.  It 
has  also  been  shown  that  the  embryonal  rest  theory  offers  the  best  explanation 
for  the  several  forms  of  brain  tumor  of  neuroectodermal  \  ai  iety  and  for  the 
divergence  in  their  cellular  make-up.  Thus,  we  have  come  to  recognize  primary 
tumors  of  the  brain  wliicli  consist  predominantly  of  undifferentiated  glial  ele- 
ments or  the  so-called  spongioblast,  spongioblastoma  to  which  often  the  modify- 


FiG.  5.  Case  1.  Spongioblastoma  epeiidyniale.  An  area  of  tho  isection  shown  in  figure  4, 
displaying  the  low  cuboidal  (ei)(Mi(lymal )  cells  under  higher  magnification.  Hematoxylin 
and  eosin  stain,  photomicrograph,  X  525. 


ing  adjective  ependymale  is  added  to  indicate  the  preponderance  of  ependymal 
spongioblasts  within  such  a  tumor.  Such  a  tumor  is  typified  by  Case  1. 
Another  form  of  spongioblastoma,  which  is  often  spoken  of  as  spongioblastoma 
multiforme  (illustrated  in  Case  2),  is  the  type  of  neoplasm  in  which  there  is  great 
variability  in  the  stage  of  differentiation  or  maturity  of  the  spongioblastic  ele- 
ments, but  above  all  there  is  a  large  quota  of  giant  cells.  It  is  assumed  that  the 
latter,  by  their  mitotic  or  amitotic  division,  are  mainly  responsible  for  the  rapid- 
ity with  which  the  cells  multiply  and  the  tumor  grows.  Then  there  is  another 
type  of  tumor  for  which  the  term  spongioneuroblastoma  has  been  adopted  by  me. 
This,  as  the  name  indicates,  consists  of  many  varying  quotas  of  spongioblasts 
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and  neuroblasts  with  an  admixture  of  more  mature  forms.  This  is  also  a  more 
or  less  rapidly  growing  tumor.  We  then  come  to  two  others  tumor  forms — 
transitional  glioma  and  transitional  glioneuroma  as  typified  by  Cases  4  and  5. 
In  both  tumor  types  the  glial  and  the  neuronal  elements  have  acquired  a  some- 
what higher  stage  of  differentiation,  approximating  a  mature  form  of  glial  and 
nerve  cell.  However,  both  tumor  forms  still  contain  a  fairly  large  contingent  of 
unripe  spongioblasts  and  neuroblasts  in  various  stages  of  transition  toward  the 
more  mature  cell  forms. 

Retxu  ning  to  Case  1,  particular  attention  should  be  drawn  to  figures  3,  4,  and 
5  in  which  the  transition  of  fairly  normal  ependyma  can  be  traced  to  the  cells 
of  the  main  tumor  mass  as  well  as  to  those  of  smaller  tumor  nodules. 

Reported  by  .S'.  Levin,  M.D. 
Case  2.    Spongioblastoma  Multiforme 
[From  the  Xeurosurgical  Service  of  Dr.  Ira  Cohen] 
History:  (Adm.  474856;  P.M.  11899).    A  man,  aged  47  years,  was  apparently 
well  until  one  year  prior  to  admission  to  this  Hospital  (June  14,  1941).  He 
then  began  to  display  a  dulling  of  intellect  and  a  disinterest  in  his  surroundings. 
Seven  weeks  before  entering  the  hospital  he  experienced  an  episode  of  transient 
blurring  of  vision  in  the  right  eye  lasting  about  five  minutes.    Three  weeks  later 
he  began  to  complain  of  severe  right  sided  headaches.    His  vision  became  blurred 
in  both  eyes  and  a  rapid  and  progressive  impairment  of  memor\'  was  noted. 
There  also  appeared  a  hesitancy  of  speech  which  at  first  occurred  in  l)rief  episodes, 
but  then  progressed  so  that  it  soon  seriously  impaired  his  ability  to  express  him- 
self.   He  vomited  frequently  and  experienced  marked  anorexia  during  the  latter 
part  of  his  illness.    In  the  course  of  eight  weeks  before  admission  he  lost  ten 
pounds. 

Examinalion:  The  patient  was  well  developed  but  poorly  nourished.  He  did  not  appear 
acutely  ill.  There  was  slight  tenderness  to  percussion  over  the  right  parietal  region.  He 
was  mentally  dull  and  aphasic  (the  patient  was  right  handed).  He  groped  for  words,  and 
had  anomia,  acalculia,  and  echopraxia.  There  was  bilateral  papilledema  and  slight  left 
central  facial  paresis.  The  deep'  reflexes  of  the  left  arm  were  more  active  than  the  right, 
but  those  of  the  right  leg  were  more  active  than  the  left.  .\  suggestive  right  Babinski 
sign  was  found.  The  abdominal  reflexes  were  depressed  bilaterally,  more  so  on  the  right 
side.  Slight  weakness  was  present  on  the  right  side  of  the  body.  There  was  questionable 
astereognosis  and  diminution  of  position  sense  in  the  left  hand  with  hypalgcsia  over  the 
entire  left  side  of  the  body.  The  blood  pressure  was  140  systolic  and  82  diastolic.  The 
pulse  rate  was  consistently  between  60  and  70  per  minute. 

Laboratory  Data:  Urine,  negative.  Blood:  Cytology,  chemistry,  and  serology,  negative. 
Cerebrospinal  fluid:  Pressure  and  dynamics,  normal;  total  protein,  72  mg.  per  cent;  Pandy 
reaction,  4  plus;  cell  count,  8  lymphocytes  per  cubic  millimeter;  serology,  negative.  Elec- 
troence[)halogram  was  interpreted  as  suggesting  a  focus  deep  in  the  right  temporal  lobe, 
probably  an  infiltrating  expanding  lesion.  X-ray  examination  of  the  skull  showed  only 
slight  decalcification  of  the  posterior  clinoid  processes.  X-ray  examination  of  the  chest 
was  normal. 

Course:  In  view  of  the  aphasia  an  expanding  lesion  in  the  left  fronto-parieto-temporal 
region  was  considered.    As  this  did  not  account  for  the  left  sided  signs,  a  "crossed  aphasia" 
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was  postulated.  Pneumooncephalogram  sHowcmI  the  loft  latoral  ventricle  to  be  dilated 
and  markedly  displaced  toward  the  left.  The  third  ventricle  was  sickle-shaped  and  also 
displaced  toward  the  left.  The  appearance  was  that  of  a  large  expaiuliiit;  lesion  in  the 
right  cerebral  hemisphere.  One  week  after  the  patient  entered  the  hospital  a  right 
temporo-parietal  craniotomy  was  performed.  The  middle  temporal  convolution  appeared 
flattened  and  widened.  Aspiration  with  a  brain  canula  did  not  disclose  a  cyst.  A  hard 
resistence  was  found  at  a  depth  of  about  5  cm.  A  transcortical  incision  was  made  through 
the  center  of  the  middle  temporal  convolution  and  a  hard  yellow  ish  ^ra\-,  well  demarcated 
neoplasm,  measuring  about  4x3x2  cm.  was  found;  the  tumor  was  removed  w  ith  curettes 
and  suction.  A  small  decompression  was  left  in  the  temporal  region.  Following  the 
operation  the  patient  failed  to  respond  and  expired  36  hours  later. 

Necropsy  Findings:  Brain.  Grcss:  There  was  a  small  amount  of  subdural  clot  under- 
Ij'ing  the  bone  flap.    The  brain  was  enlarged  asymmetrically,  the  right  hemisphere  being 


Fig.  6.  Case  2.  Spongioblastoma  multiforme.  Coronal  section  of  the  brain  showing 
the  gross  appearance  and  location  of  the  tumor. 

larger  than  the  left.  There  was  an  operative  defect  6  cm.  long  in  the  right  fronto-temporal 
region. 

When  the  brain  was  sectioned,  a  large  area  of  discoloration  with  a  cerebral  core  of  deep 
red  friable  tissue  was  seen  in  the  right  cerebral  hemisphere.  It  was  most  prominent  in 
the  region  of  the  corpus  striatum  opposite  the  island  of  Reil  (fig.  6).  A  wide  zone  of  edema 
surrounded  it  antero-posteriorly.  The  area  of  discoloration  extended  from  about  the 
level  of  the  anterior  commissure  back  to  a  point  on  a  level  with  the  posterior  commissure. 
Another  area  of  discoloration  was  found  on  the  medial  aspect  of  the  left  thalamus,  near 
the  massa  intermedia.  There  was  a  blood  clot  in  the  lateral  portion  of  the  left  hemisphere 
resulting  from  a  ventricular  puncture. 

Microscopic:  The  tumor  tissue  has  a  highly  cellular  structure.  Its  central  area  is  ne- 
crotic. The  cells  of  the  tumor  are  pleomorphic  without  any  characteristic  relation  to  the 
blood  vessels  or  to  one  another.    Many  large  multinucleated  giant  cells  are  seen,  their 
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nuclei  arranged  in  a  cluster  at  one  end  or  ring-like  at  the  periphery  of  the  cell  (fig.  7).  A 
few  monstrous  giant  cells  are  present,  their  single  nuclei  being  four  to  five  times  as  large 
as  the  average  nucleus.  Some  of  these  cells  are  pyriform  and  send  off  long  processes  but 
contain  no  Nissl  substance.  Mitoses  in  all  stages  arc  seen.  The  blood  vessels  of  the 
tumor  are  moderately  thick.  The  brain  tissue  ad.iaccnt  to  the  tumor  is  edematous  and 
disorganized.  Many  of  the  blood  vessels  at  the  p('rii)lK  ry  of  the  tumor  are  partly  or  com- 
pletely thrombosed  and  cellular  exudates  in  tlie  perivascular  spaces  are  frequent.  Exam- 
ination of  the  small  disculored  area  in  tlie  left  tlialamus  adjacent  to  the  massa  intermedia 
reveals  a  circumscrit)ed  area  of  encephalomalacia. 


Fig.  7.  Case  2.  Spongioblastoma  multiforme.  Section  of  the  tumor,  showing  the  large 
quota  of  typical  giant  cells.    Hematoxylin  and  eosin  stain,  photomicrograph,  X  150. 


Comment.  Dr.  Globus:  In  this  case  particular  attention  is  dra\vn  to  the  large 
number  of  giant  cells  as  shown  in  figure  7,  which  characterizes  the  gliogenous 
tumor  designated  as  sijongioblastoma  multiforme  (2). 

Reported  by  A.  Kazan,  M .D. 

Case  3.  Spongioneuroblastoma 

[From  the  Neurosurgical  Service  of  Dr.  Ira  Cohen] 

History:  (Adm.  474177;  P.M.  11879).  A  man,  aged  54  years,  was  said  to  have 
been  in  apparent  good  health  until  three  weeks  prior  to  admission  to  the  hospital 
(May  31,  1941)  when  he  bagan  to  complain  of  intermittent  right  sided  headaches. 
At  first  these  lasted  only  about  five  minutes,  but  .soon  they  became  more  pro- 
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tracted  and  very  severe.  During  that  period  it  was  noted  that  his  face  became 
asymmetrical  and  weakness  of  the  left  arm  and  leg  developed.  Within  one  week 
after  the  onset  of  the  weakness  he  became  confined  to  bed.    He  also  became 


Fig.  8.  Case  3.  Spongioneuroblastoma.  Coronal  section  of  the  brain  showing  the  gross 
appearance  and  location  of  the  tumor. 

drowsy  and  uncooperative  and  complained  of  diplopia.  On  one  occasion  he 
vomited  forcefully.    (He  was  right  handed.) 

Examinalion:  His  mental  state  was  one  of  torpor;  when  aroused  he  was  found  to  be  well 
oriented,  revealing  no  marked  memory  defect.  He  chose  monosyllabic  words  in  replying 
to  questions  and  followed  simple  directions  very  poorly.    The  nasal  margins  of  both  discs 
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were  blurred.  The  pupils  were  equal,  but  small;  they  reacted  poorly  to  light.  The  visual 
fields  were  grossly  normal.  There  was  left  hemiparesis  including  the  lower  face  with  major 
involvement  in  the  fingers  of  the  left  hand.  .\11  the  deep  reflexes  were  depressed.  The 
abdominal  and  cremasteric  reflexes  were  bilaterally  absent;  there  was  a  left  Babinski  sign. 
Sensation  was  intact  except  for  suggestive  astereognosis  in  the  left  upper  extremity. 

Laboratory  Data:  Urine,  3  plus  albumin.  Blood:  hemoglobin.  100  per  cent;  white  blood 
count,  20.000;  Wassermann  reaction,  negative.  Cerebrospinal  fluid:  initial  pressure,  220 
mm.  of  water;  final  pressure.  70  mm.  of  water  after  the  removal  of  10  cc.  of  fluid;  Ayala 
index.  3;  Pandy  reaction,  4  plus;  350  red  blood  cells  in  various  stages  of  erenation;  total 
protein.  157  mg.  per  cent;  colloidal  gold  and  Wassermann  reactions,  negative.  Bedside 
x-ray  examination  of  the  chest  revealed  no  abnormalities  in  the  lungs. 


Fig.  9.  Case  3.  Spongioneuroblastoma.  Section  of  tumor  displaying  its  histologic 
character.    Xissl  stain,  photomicrograph,  X  525. 

Course:  On  the  day  following  admission  the  patient  lapsed  into  deep  stupor  and  the  left 
sided  paresis  became  more  marked.  The  pulse  rate  fell  to  56  per  minute.  A  right-sided 
sub  temporal  decompression  was  then  performed  and  the  brain  in  the  right  temporal  region 
was  aspirated.  No  evidence  of  tumor  was  found.  The  patient  remained  comatose  and 
died  12  hours  later. 

Xecropsy  Findings.  Brain.  Gross:  When  the  brain  was  sectioned  a  tumor  was  found 
involving  the  posterior  two-thirds  of  the  right  temporal  lobe  and  occupying  its  entire  width 
except  for  a  narrow  rim  of  cortex  ffig.  8).  The  tumor  measured  4x3x3  cm.  The  lateral 
aspect  had  a  grayish  pink  mottled  discoloration.  The  surface,  particularly  in  the  dorsal 
aspect,  had  areas  of  softening.  The  lateral  ventricle  on  the  ipsilateral  side  was  compressed. 
The  entire  ventricular  system  was  dilated  and  displaced  to  the  left. 

Microscopic:  The  tumor  is  made  up  of  verj*  pleomorphic  cells,  round  or  fusiform,  massed 
around  blood  vessels  in  sheets  and  cords.  The  cells  have  fairly  large  clear  nuclei,  several 
containing  a  nucleolus  (fig.  9i  many  mitotic  figures  are  seen.    A  few  cells  containing  pow- 


Fig.  10  B.  Section  of  the  tumor  under  higher  magnification  of  a  selected  small  field  in  fig- 
ure 10  A,  showing  the  size  and  the  character  of  the  neuroblasts.  A  striking  feature  is  the 
presence  of  a  simple  nucleolus  in  the  fairly  clear  vesicular  nucleus.  Hematoxylin  and  oosin 
stain,  photomicrograph,  X  850. 
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dcry  granular  substance  in  the  cytoplasm  are  noted  in  preparations  stained  by  Xissl's 
method.  There  are  also  some  very  large  cells  which  resemble  swollen  glia  cells;  these  have 
homogeneous  cytoplasm  and  contain  fragmented  nuclear  material.  The  tumor  cells  are 
seen  infiltrating  the  adjacent  brain  at  the  periphery  of  the  lesion.  The  above  described 
neoplastic  zones  are  relatively  few  and  are  distributed  like  islands  in  the  midst  of  extensive 
necrotic  areas;  the  latter  are  composed  either  of  amorphous  hyaline  material  or  of  very 
cellular  tumor  tissue  infiltrated  by  degenerating  polymorphonuclear  cells. 

The  blood  vessels  in  the  areas  adjacent  to  the  tumor  present  great  thickening  of  their 
intima  and  adventitia;  many  of  them  have  cufifs  of  red  blood  cells  or  lymphocytes.  The 
vessels  within  the  necrotic  parts  are  thrombosed  for  the  most  part.  In  a  few  places  blood 
channels  are  so  increased  as  to  resemble  an  angiomatous  structure. 

In  addition  to  the  above  changes,  the  adjacent  brain  shows  an  increased  gliosis;  diminu- 
tion of  the  number  of  neurones,  and  distortion  of  the  remaining  neurons. 

Comment.  Dr.  Globus:  Th'n^  case  is  not  the  most  typical  form  of  spongio- 
neuroblastoma  for  it  lacks  one  of  the  most  striking  features  of  the  tumor,  the 
giant  cells  which  are  well  .shown  in  another  tumor  of  the  same  variety  (figs.  10 
A  and  B).  However,  the  presence  of  numerous  unripe  ganglion  cells  and  an 
admixture  of  many  undifferentiated  glial  cells  justifies  its  grouping  with  the 
spongioneuroblastomas . 

Reported  by  P.  Myerson,  M.D. 
Case  4-    Transitional  CJlioma 
[From  the  Xeurosurgical  Serrice  of  Dr.  Ira  Cohsn] 
History:  (Adm.  477428;  P.M.  1 1939).    A  man,  aged  40  years,  was  well  except 
for  occasional  morning  frontal  headaches,  until  two  weeks  before  entering  the 
hospital  (August  8,  1941),  when  he  began  to  complain  of  inability  to  concentrate 
and  inability  to  see  distinctly.    One  week  later  he  developed  bilateral  superciliary 
headaches  and  became  drow.sy.    He  then  began  to  have  difficult}'  in  naming 
objects  and  people,  although  he  could  apparently  recognize  them.    The  head- 
aches became  persistent,  were  relieved  incom])letely  by  medication,  and  w^ere 
accompanied  by  a  "kinking"  sensation  in  the  occipital  region.    There  were  no 
vomiting,  weakness,  tremors,  convulsions,  or  paresthesias,  and  no  personality 
changes  were  noted. 

Examination:  The  ophthalmoscopic  examination  revealed  swelling  of  both  optic  discs. 
Visual  field  examination  showed  a  complete  right  homonymous  hemianop.sia  with  concentric 
sparing  of  the  macula.  .\  questionable  right  central  facial  paresis  was  noted.  The  knee 
and  triceps  reflexes  seemed  to  be  slightly  increased  on  the  right  side,  and  there  was  a  di- 
minished plantar  reflex  with  a  questionable  Babinski  sign  on  the  left.  There  was  a  marked 
aphasia  consisting  of  alexia,  acalculia,  agraphia,  ani  ammia,  the  m)st  prominent  of  which 
was  the  anomia.  There  was  also  finger  agnosia  and  difficulty  in  carrj'ing  out  complex  com- 
mands.   Orientation  was  intact.    The  blood  pressure  was  120  syst;)lic  and  70  diastolic. 

Laboratory  Data:  Urine,  negative.  Blood:  cytology,  chemistry  and  serology,  negative. 
Cerebrospinal  fluid:  clear,  and  colorless;  initial  pressure,  100  mm.  of  water;  dynamics, 
normal;  total  protein,  50  mg,  per  cent.  X-ray  examination  of  the  skull  showed  the  pineal 
gland  to  be  shifted  to  the  right  about  I  cm.  Electroencephalographic  studies  were  inter- 
preted as  indicating  an  "infiltrating  tuni')r  in  the  left  temp  oral  loh;'  extending  more  toward 
the  occipital  than  the  parietal  region." 
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Course:  A  diagnosis  of  tumor  in  the  region  of  the  left  angular  and  supramarginal  gyri 
was  made.  One  week  after  the  patient's  admission  to  the  hospital  a  left  parietal  craniotomy 
was  performed.  The  dura  was  tense;  when  it  was  opened  the  underlying  gyri  appeared  pale, 
wide  and  apparently  under  great  pressure.  A  needle  was  inserted  in  the  posterior  part  of 
the  temporal  lobe  and  a  small  cyst  was  found  from  which  about  5  cc.  of  thick  yellow  fluid 
was  aspirated.  The  hone  flap  was  not  replaced.  In  spite  of  the  (Iccoiuprcssion,  the  patient 
failed  to  respond  after  the  operation.  He  grew  more  drowsy,  his  temperature  rose  to  102.6° 
F.,  and  he  died  the  following  day. 

Necropsy  Findings.  Brain.  Gross:  The  gyri  in  the  left  cerebral  hemisphere  were 
increased  in  size  and  flattened;  tlie  corresponding  sulci  wore  obliterated,  particularly 
around  the  left  angular  gyrus,  which  was  somewhat  softened.  On  sectioning,  the  left 
cerebral  hemisphere  appeared  to  l)e  huger  than  the  right.  Near  the  roof  of  the  h>ft  lateral 
ventricle,  at  the  junction  of  the  parietal  and  occipital  lobes,  there  was  a  tumor  mass  about 


Fig.  11.  Case  4.  Transitional  glioma.  Coronal  section  of  the  brain,  show^ing  the  gross 
appearance  and  location  of  the  tumor  as  shown  by  the  area  of  discoloration. 


2i  cm.  in  length, reddish-brown  in  color  andsurrounded  by  an  area  of  swelling  and  yellowish 
discoloration  (fig.  11). 

Microscopic:  The  tumor  is  densely  cellular  in  most  areas  and  has  no  definite  structural 
pattern.  The  tumor  cells  and  their  nuclei  show  moderate  variation  in  size  and  shape. 
Some  of  the  nuclei  have  a  fairly  dense  chromatin  reticulum.  Occasional  multinucleated 
giant  cells  are  seen.  Mitotic  figures  are  fairly  numerous  (fig.  12).  The  tumor  contains  a 
moderate  number  of  tmall  blood  vessels,  several  of  which  show  fairly  marked  endothelial 
proliferation.    Silver  stains  reveal  a  moderate  number  of  glial  elements. 

Comment.  Dr.  Globus:  The  striking  feature  of  tran.sitional  glioma  is  the  type 
of  vessel  which  is  usually  encountered  as  seen  in  figure  12.  The  vessels  are 
rather  numei-ous,  establishing  a  well  organized  wall,  displaying  proUferative 
tendencies  of  the  vascular  endothelium.    The  same  figure  discloses  numerous 
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mitotic  figures  indicating  that  the  transitional  gHomas  are  also  of  a  malignant 
character,  in  spite  of  the  many  fairly  mature  glial  elements  found  in  such  tumors 


Reported  by  E.  Rinzler,  M.D. 


Fig.  12.  Case  4.  Transitional  glioma.  Section  of  the  tumor,  displaying  the  prolifera- 
tive character  of  vascular  endothelium  and  the  many  mitotic  figures.  Hematoxylin  and 
eosin  stain,  photomicrograph,  X  505. 


Case  o.  Traasitional  Glioneuroma 
[From  the  Xetirosurgical  Service  of  Dr.  Ira  Cohen] 
History:  (Adm.  482191 ;  P.M.  12036).  A  man,  aged  51  3'ears,  was  apparently 
well  until  five  weeks  before  admi.s.sion,  when  he  became  listless,  wandered  about 
aimlessly  and  lost  interest  in  his  environment.  Fovu-  weeks  later  he  refused  to 
shave  him.self  becau.se  of  weakness  of  his  hands  and  numbness  of  the  right  side 
of  his  face.  It  was  then  noted  that  his  smile  was  "crooked",  his  mouth  being 
drawn  to  the  left.  Two  days  before  admission  he  became  drowsy,  confused, 
could  not  express  himself  or  answer  questions  and  was  incontinent  at  times. 

Examination:  The  patient  was  apathetic,  disoriented  for  place  and  person,  and  showed 
impairment  of  recent  and  remote  memory.  There  was  acalculia  and  anomia  and  some 
sensory  paraphasia.  The  optic  discs  were  negative  and  there  was  a  suggestion  of  a  right 
homonymous  hemianopsia.  \  right  central  facial  weakness  was  present,  as  well  as  weak- 
ness and  spasticity  of  the  right  arm  and  leg.  The  deep  reflexes  on  the  right  side  were  greater 
than  on  the  left;  the  abdominal  and  cremasteric  reflexes  were  absent. 

Laboratory  Data:  Urine,  bhiod  cytology  and  serology  were  negative.  Cerebrospinal 
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fluid:  Iiiiti:il  pressure,  160  nirn.  of  water;  final  pressure,  80  mm.  of  water  after  removal  of 
10  cc.  of  fluid;  dynamics,  normal;  Ayala  index,  5;  total  protein,  67  mg.  per  eent.  Tlie 


Fig.  13.  Case  5.  Transitional  glioneuroma.  Coronal  sections  of  the  brain  showing  the 
extent  and  gross  appearance  of  the  tumor. 

electroencephalographic  record  was  interpreted  as  suggesting  an  infiltrating  growth  in  the 
left  frontal  lobe  near  the  midline.  X-ray  examination  of  the  skull  showed  an  irregular 
area  of  decreased  density  in  the  left  parietal  region.    A  pneumoencephalogram  showed 
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both  lateral  ventricles  displaced  to  the  right  with  compression  of  the  anterior  horn  of  the 
left  lateral  ventricle  and  displacement  of  the  third  ventricle  to  the  right.  There  was  no 
air  over  the  left  cortex. 

Course:  A  rapidly  growing  neoplasm,  gliogenous  or  metastatic  in  character  was  con- 
sidered. A  left  fronto-temporal  craniotomy  was  done  and  an  infiltrating  tumor  in  that  area 
was  removed  partially.  Within  the  tumor  a  cyst  was  found  containing  about  20  cc.  of 
reddish  brown  fluid.  Following  the  operation,  the  patient  lapsed  into  coma,  and  the  next 
day  his  temperature  rose  to  104°F.  There  was  spasticity  of  the  extremities,  on  the  right 
more  than  the  left  and  the  left  pupil  was  larger  than  the  right.  The  patient  expired  on 
the  third  postoperative  day. 

Xecropsy  Findings.  Brain.  Gross:  When  the  brain  was  sectioned  a  large  crater-like 
defect  was  found  on  the  left  frontal  lobe.    It  extended  for  a  distance  of  several  centimeters 


ViG.  14.  Ca.sc  .5.  Transitional  glioneuroma.  Section  of  the  tumor,  exhibiting  the  pali- 
sade arrangement  of  the  tumor  cells  about  necrotic  zones,  a  feature  noted  in  all  of  the  more 
malignant  neuroectodermal  brain  tumors.    Nissl  stain,  photomicrograph,  X  150. 


beginning  at  a  point  about  1  cm.  in  back  of  the  frontal  pole  and  extending  as  far  back  as  a 
point  on  the  level  with  the  formation  of  the  head  of  the  caudate  nucleus.  The  crater-like 
defect  measured  about  3  cm.  in  its  widest  portion  in  the  vertical  plane  and  about  2|  cm.  in 
the  horizontal  plane.  It  was  fairly  well  demarcated  from  the  adjacent  intact  brain  tissue. 
At  the  level  of  the  anterior  end  of  the  internal  capsule  there  was  a  little  grayish  rounded 
area  which  produced  slight  elevation  at  the  sulcus  terminalis.  The  tumor  at  this  point 
involved  the  corpus  callosum  and  projected  into  the  anterior  horn  of  the  left  lateral  ventricle 
(fig.  13). 

The  ventricular  sj'stem  was  shifted  to  the  right.  The  homolateral  anterior  horn  was 
wider  than  the  contralateral  one.  The  former  was  widest  on  its  roof,  while  the  latter 
seemed  to  be  elevated  and  wa-s  compressed.  Further  anteriorly  the  anterior  horn  of  the 
homolateral  ventricle  was  somewhat  depressed  as  well  as  shifted  to  the  right. 
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A  small  area  of  softening  was  found  in  the  basis  mesencephali  on  the  right  side. 

Microscopic:  Sections  of  tumor  tissue,  cerebral  cortex  and  pituitary  gland  arc  stained 
with  hematoxylin  and  cosin.  Sections  of  the  tumor  tissue  show  it  t(.  lie  ilonscly  cellular 
and  infiltrating  the  surrounding  cerebral  cortex.  There  is  fairly  niaikcil  xmintion  in  the 
size  and  shape  of  the  tumor  cells  and  their  nuclei.    Several  multinu(  l(  ;iit  (l  ci  lls  are 

present.  A  moderate  number  of  mitotic  figures  are  seen.  The  tissue  also  shew  s  nuni'  idus 
blood  vessels  of  moderate  caliber  with  endothelial  proliferation.  Within  the  tmudr  there 
are  several  small  areas  of  necrosis  with  dense  palisades  of  nuclei  surrounding  them  (tig.  14); 
some  of  these  necrotic  areas  contain  free  blood.  The  pia-arai  lmoid  over  the  neighboring 
cortex  shows  considerable  thickening  and  increased  cellularity.  Some  blood  red  cells  and 
macrophages  containing  brown  pigment  are  scattered  through  its  meshes. 

Silver  stains  show  many  glial  elements  with  a  predominance  of  unipolar  and  bipolar 
spongioblasts.  Cajal  stain  shows  a  moderate  number  of  atypical  astrocytes  witli  thick 
processes.    Nissl  preparation  shows  a  few  small  neuroblastic  elements. 

Comment.  Dr.  Globus:  In  the  transitional  form  of  glioneuroma  one  sees 
practically  all  that  is  encountered  in  the  spongioblastoma  multiforme  as  well  as 
the  spongioneuroblastoma  except  that  the  cells  liavc  assumed  a  more  advanced 
stage  of  differentiation,  ijut  even  in  these  tumors  one  still  encounters  some  of  the 
features  which  are  characteristic  of  the  spongioblastoma  multiforme  such  as 
palisading  of  nuclei  around  necrotic  areas  as  shown  in  figure  14. 

Reported  by  ./.   E.   Rubinstein,  M.D. 
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George  Baehr,  M.D.,  and  Paul  Klemperer,  M.D.,  presiding 

Wednesday,  October  23,  1940 

Common  Duct  Stone  Giving  Rise  to  Cholangitis  and  Acute 
Ascending  Suppurative  Pancreatitis 

[From  the  Surgical  Service  of  Dr.  Ralph  Colp] 

History  (Adm.  462639;  P.M.  11615)  A  58  year  old  laborer  was  in  good  health 
until  one  year  before  admission,  when  he  had  an  acute  illness  characterized  by 
vomiting,  diarrhea  and  abdominal  pain.  He  was  admitted  to  another  hospital, 
where  a  diagnosis  of  "'ptomaine  poisoning"  was  made.  Thereafter  he  suffered 
repeated  mild  attacks  of  eructation  and  epigastric  oppression  following  ingestion 
of  fried  or  fatty  foods.  Three  days  before  admission  to  this  hospital,  he  was 
awakened  from  sleep  by  very  severe  pain  in  the  epigastrium,  radiating  to  the  back 
and  along  the  costal  margins.  This  lasted  for  one  hour,  .subsided,  only  to  recur. 
He  was  nauseated,  but  did  not  vomit.  The  urine  became  dark  in  color;  the 
skin  yellow.    No  stool  was  passed.    He  had  fever,  but  no  severe  chill. 

Examination.  The  patient  was  an  acutely  ill  man,  dyspneic  on  slight  exertion,  but  not 
while  at  rest.  The  temperature  was  103.4°F.  The  skin  and  sclerae  were  moderately 
icteric.  The  tongue  was  heavily  coated.  Over  both  lung  bases,  scattered  moist  rales 
were  heard.  The  heart  was  not  enlarged;  rate  112  per  minute,  rhythm  irregular.  The 
blood  pressure  was  160  sj'stolic  and  100  diastolic.  The  abdomen  was  tense  throughout, 
and  rebound  tenderness  was  elicited  everj  where.  There  was  rigidity  and  marked  tender- 
ness in  the  right  upper  quadrant  and  epigastrium.  No  masses  could  be  palpated,  and 
there  was  no  evidence  of  fluid. 

Laboratory  Data.  Urine:  1  plus  albumin,  3  plus  bile.  1:10  urobilin.  Blood:  Hemo- 
globin, 123  per  cent;  red  blood  cells,  6,-360,000;  white  blood  cells,  9,700  with  16  per  cent 
non-segmented  and  66  per  cent  segmented  polymorphonuclear  leucocytes.  The  prothrom- 
bin index  was  100  per  cent.  The  icterus  index  was  27;  blood  urea  nitrogen  9  mg.  per  cent; 
sugar  150  mg.  per  cent;  blood  cholesterol  190  mg.  per  cent,  esters  65.  Blood  culture  was 
sterile.  The  blood  Wassermann  reaction  was  negative.  The  stool  gave  a  strongly  positive 
reaction  for  urobilin.  X-ray  examination  of  abdomen  disclosed  no  radiopaque  calculus. 
Electrocardiogram  showed  auricular  fibrillation,  deep  Qj  and  low  T  waves  in  all  leads. 

Course.  The  morning  after  admission,  the  patient  had  a  shaking  chill,  followed  by  a 
temperature  rise  to  105°F.  In  view  of  the  septic  course,  it  was  thought  advisable  to  pro- 
ceed with  surgical  intervention,  despite  the  fact  that  the  patient  did  not  represent  a  good 
operative  risk.  Operation  was  performed  on  the  third  day  of  hospitalization.  The  gall 
bladder  was  found  to  be  covered  by  omental  adhesions,  edematous  and  thickened.  Three 
calculi  were  removed  from  the  <lilatcd  common  duct,  and  cholecystectomy  performed. 
His  condition  seemed  good  during  the  first  three  postoperative  days,  although  the  tem- 
perature remained  elevated  between  102°  and  103°F.  C  ultures  of  the  blood  remained 
sterile.  The  jaundice  diminished  and  the  icterus  index  fell  to  10.  Xo  evident  cause  for 
fever,  which  was  ascribed  to  a  persistent  cholangitis,  was  aj)parent.  There  was  no  ab- 
dominal tenderness,  the  common  duct  tube  drained  well.  On  the  fourth  postoperative 
day,  the  patient  suddenly  became  disoriented  and  violent.  The  temperature  rose  to 
106°F.    He  was  restrained  with  great  difficulty;  it  became  necessary  to  administer  in- 
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travenous  paraldehyde.  An  hour  later,  when  tlie  wound  was  inspected,  omentum  was 
found  protruding  through  the  widely  separated  edges.  The  wound  was  irrigated,  packed, 
and  again  closed.  Ho  was  placed  in  an  o.xygen  tent  and  given  morphine.  The  following 
day  he  appeared  to  be  in  shock.  A  small  blood  transfusion  did  not  improve  his  condi- 
tion appreciably.  Approximatelj'  twenty-nine  hours  after  the  acute  psychotic  episode 
he  again  became  violently  agitated,  and  died  suddenly  on  the  ninth  day  after  admission. 

Xecropsy  Findings.  Dr.  Klemperer.  A  small  stone  was  lodg(>(l  in  the  i)apilla  of  Vater. 
The  common  bile  duct  was  dilated  and  inflamed.  Over  the  piirtrn  <is  many  yellow  areas  of 
suppuration  were  seen.  The  pancreas  was  swollen  and  edenuitoii.s,  tlie  cut  surface  re- 
vealed manj-  small  abscesses.  There  was  relatively  little  pancreatic  fat  necrosis.  An 
incidental  finding  was  a  diverticulum  of  the  duodenum  just  below  the  papilla  of  Vater. 
The  heart  showed  an  area  of  fibrosis  in  the  right  ventricle  due  to  occlusion  of  the  right 
coronary  artery.  Myocardial  fibrosis  limited  to  the  right  ventricle  is  unusual.  A  large 
ante-mortem  clot  was  present  in  the  main  ijulmonary  artery  and  its  right  branch.  The 
essential  findings  are  those  of  acute  suppurative  pancreatitis  due  to  ascending  infection. 

Comment.  Dr.  Bachr.  A  question  of  interest  is:  did  the  patient  expel  the 
calciiU  from  the  gall  bladder  into  the  common  bile  duct  three  days  before  his 
admission  to  the  hospital,  causing  the  ascending  infection,  or  did  the  expulsion 
and  common  duct  obstruction  occur  at  the  time  of  the  acute  illness  one  year  ago? 
I  believe  that  the  dilatation  of  the  common  duct  indicates  that  the  biliary  ob- 
struction was  of  rather  long  duration,  and  that  the  recent  acute  illness  was  due 
to  the  ascending  cholangitis  and  intense  pancreatic  infection.  It  is  not  uncom- 
mon for  calculi  to  enter  the  common  duct  and  remain  symptomless  for  months 
or  years. 

Reported  by  Edward  B.  Grossman,  M.D. 

Wednesday,  November  13,  19^0 

Amyloidosis  Secondary  to  [Malignant  Grawitz  Tumor  (Hypernephroma) 
of  the  Kidney.    Death  from  Uremia  Due  to  Amyloid  Disease  of 
the  Kidney 

[From  the  Medical  Service  of  Dr.  B.  S.  Oppenheimer] 

History  (Adm.  459740;  P.^I.  11566).  A  woman,  aged  84  years,  had  been 
in  this  Hospital  thirty  years  before  for  the  removal  of  a  fibroid  uterus.  She 
was  apparently  well  thereafter  except  for  rheumatism  until  the  onset  of  her 
present  illness.  About  three  months  before  admission  she  began  to  complain 
of  anorexia  and  constipation.  The  anorexia  was  progressive  and,  in  the  three 
weeks  preceding  admission,  was  associated  with  nausea  and  vomiting.  Her  diet 
up  to  the  onset  of  symptoms  was  fairly  well  varied  except  for  abstention  from 
vegetables.  With  the  onset  of  anorexia  and  nausea,  her  food  intake  decreased 
sharply.  For  the  three  weeks  preceding  admission  there  was  burning  of  the 
tongue  and  dryness  of  the  lips.  The  constipation  had  also  become  more  marked 
and  there  was  no  bowel  movement  for  three  days.  In  the  course  of  two  years 
there  had  been  a  weight  loss  of  fifty  pounds.  A  gastro-intestinal  series  at 
another  institution  was  said  to  be  negative.  The  patient  was  admitted  to  this 
hospital  on  July  12,  1940. 


324 


CLINICAL  PATHOLOGICAL  COXFEREXCE 


Examination.  The  patient  was  a  dark-skinned,  elderly  woman  with  evidence  of  recent 
weight  loss.  There  was  marked  arcus  senilis.  The  pupils  were  normal;  the  conjunctivae 
were  pale.  The  fundi  showed  narrowed  arteries.  The  mouth  was  edentulous.  There  was 
atrophy  of  the  papillae  of  the  tongue;  on  the  tongue  was  a  central,  broad,  red,  smooth  area. 
The  lips  showed  fissuring  at  the  angles.  The  lungs  were  normal.  The  heart  sounds  were 
of  good  qualitj';  rhythm  was  regular.  The  blood  pressure  130  systolic  and  60  diastolic. 
The  abdomen  showed  a  well-healed  midline  suprapubic  scar.  The  liver  was  palpable  three 
finger-breadths  below  the  costal  margin.  There  were  well  advanced  osteoarthritic  changes 
in  the  joints.  The  deep  reflexes  of  the  arms  and  the  ankles  were  not  obtained;  the  knee 
jerks  were  feeble.  The  impression  was  that  of  avitaminosis  B;  hypertrophic  arthritis; 
and  suspicion  of  abdominal  malignancj-. 

Laboratory  data.  Blood:  hemoglobin,  74  per  cent;  red  blood  cells,  3,250,000;  white 
blood  cells,  16,500  with  74  per  cent  polymorphonuclear  leucocytes,  11  per  cent  lymphocytes, 
5  per  cent  monocj'tes,  and  3  per  cent  eosinophiles.  Urine  specific  gravity  varied  on  casual 
specimens  from  1 .003  to  1 .016 ;  the  albuminuria  varied  from  negative  to  3  plus ;  microscopically 
there  were  some  granular  casts,  many  white  blood  cells  and  occasional  red  blood  cells. 
Esbach  determinations  showed  4  grams  per  liter.  Phenolsulphonphthalein  tests  showed 
less  than  1  per  cent  excretion.  Cystoscopy  showed  normal  bladder  and  ureteral  orifices 
and  no  obstruction  to  the  passage  of  the  ureteral  catheters.  No  indigo  carmine  was  seen 
in  the  urine  after  fifteen  minutes.  Urine  was  negative  for  Bence-Jones  protein.  Stool 
guaiac  reaction  was  negative.  Blood  chemistry  showed  an  elevated  urea  nitrogen  of  67 
mg.  per  cent;  creatinine  4  mg.;  blood  sugar  120  mg.;  calcium  11.8  mg.  per  cent.  Blood 
Wassermann  reaction  was  negative.  X-ray  studies  showed  normal  heart  and  lungs,  and  a 
negative  barium  enema.  The  intravenous  pyelogram  did  not  visualize  either  upper  urinary 
tract.  Both  kidney  outlines  appeared  normal  in  position,  size,  and  shape.  There  was  no 
definite  evidence  of  a  urinary  calculus.  The  electrocardiogram  showed  a  QRS  of  moder- 
ately low  voltage  with  inverted  P3  and  T3. 

Course.  The  blood  chemistry  findings  clearly  pointed  to  the  presence  of  renal  azotemia 
and  acidosis.  The  patient  was  accordingly  treated  with  intravenous  fluids.  At  first  the 
blood  urea  nitrogen  fell  to  as  low  as  37  mg.  per  cent,  but  then  rose  steadily  reaching  80  mg. 
per  cent;  the  creatinine  rose  from  4  to  10.7  mg.  per  cent,  whereas  the  carbon-dioxide  com- 
bining power  fell  to  13.8  volumes  per  cent.  In  conjunction  with  this  the  patient  developed 
marked  oliguria,  became  edematous,  distended,  and  developed  Kussmaul  breathing.  The 
general  condition  steadily  deteriorated  and  the  patient  died  in  pulmonary  edema,  three 
weeks  after  admission. 

The  cheilosis  and  tongue  lesions  which  were  present  on  admission  responded  well  to 
rather  large  doses  of  vitamin  B  complex  and  cleared  within  a  few  days. 

Because  of  the  maintenance  of  a  normal  blood  pressure  which  never  rose  higher  than 
140  systolic  and  70  diastolic  in  the  face  of  a  progressive  uremia,  it  was  suspected  that  the 
renal  lesion  was  either  extrinsic  (such  as  blocked  ureters)  or  that  there  was  intrinsic  inter- 
ference with  the  elimination  of  urine  such  as  polycj'stic  kidney  or  amj-loidosis.  The 
extrinsic  factor  was  eliminated  by  the  normal  cystoscopy;  the  kidneys  could  not  be  pal- 
pated, thus  militating  against  the  diagnosis  of  polycystic  kidneys.  The  patient  soon  be- 
came too  ill  to  do  a  Congo  red  test ,  nor  was  there  any  clinical  evidence  to  suggest  an  etiologic 
basis  for  amyloidosis. 

.\ecropsy  findings.  Dr.  Klemperer.  The  right  kidney  was  enlarged,  weighing  360  grams. 
Its  upper  pole  was  occupied  by  a  large  tumor  which  was  not  too  sharply  demarcated  from 
the  surrounding  renal  parenchyma.  The  neoplasm  invaded  and  compressed  the  upper 
calyx.  The  tumor  it.self  was  yellow  on  section  with  many  hemorrhagic  areas  interspersed. 
Microscopic  examination  confirmed  the  fact  that  it  was  a  (Jrawitz  tumor.  The  rest  of  the 
kidney  had  a  waxy,  yellow-gray  color.  The  cortex  was  not  narrowed,  in  fact  in  some  areas 
it  appeared  wider.  The  left  kidney  had  a  similar  appearance.  It  had  the  classical  waxy 
color  seen  in  amyloidosis.  The  amyloidosis  involved  not  only  the  kidneys  but  all  organs, 
chiefly  the  spleen,  adrenals,  liver,  and  blood  vessels.    The  heart  showed  evidence  of  an  acute 
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fibrinous  pericarditis,  indicative  of  the  presence  of  a  terminal  uremia.  Tlicre  were  no 
metastases. 

Amyloidosis  is  associated  with  malignant  tumors.  This  is  not  uncommon  as  exemplified 
here,  with  ttrawitz  tumors  which  undergo  so  much  degenerative  change. 

Comment.  Dr.  Bachr.  This  patient  died  indirectly  as  a  result  of  the  tumor. 
The  neoplasm  underwent  prolonged  and  extensive  degeneration;  the  products 
of  this  disintegration  were  absorbed,  resulting  in  amjdoidosis ;  the  amyloidoid 
changes  in  the  kidney  led  to  renal  insufficiency  which  in  turn  was  the  immediate 
cause  of  death. 


Reported  by  Max  Ellenberg.,  M.D. 


THE  STORY  OF  THE  MOUNT  SIXAI  HOSPITAL 


The  Story  of  The  Mount  Sinai  Hospital,  of  which  the  first  seven  installments  appeared 
in  preceding  nutnbers  of  the  Journal,  is  offered  in  celebration  of  the  Hospital's  ninetieth 
birthday.  In  its  present  form  it  consists  mainly  of  brief  historical  notations  which  to  some 
extent  reflect  the  ''way  "  of  medicine  in  Xew  York  and  elsewhere,  as  well  as  the  changing 
environment  since  1852.  It  has  been  compiled  by  Miss  Jane  Benedict  from  Hospital 
records,  correspondence,  medical  and  historical  literature,  and  interviews  with  those  who 
hare  been  both  eye-witnesses  of  and  contributors  to  the  Hospital's  progress.  It  is  pre- 
sented mainly  as  source  material  from  which  later  a  more  complete  history  of  the  Hospital 
is  to  be  written.* 

The  Jews'  Hospital  in  Xew  York  was  incorporated  in  1852  by  a  group  of  public-spirited 
citizens,  and  in  1855  the  doors  of  its  first  building  on  West  Twenty-eighth  Street  were 
opened  to  receive  patients.  Staffed  by  some  of  the  most  prominent  physicians  of  the  day, 
the  institution  soon  proved  itself  an  excellent  testing  ground  for  the  new  methods  and 
techniques  which  were  being  introduced  into  the  rapidly  broadening  practice  of  medicine 
and  surgery.  During  the  Boyne  Day  riots,  the  cholera  epidemic,  and  the  Civil  War,  the 
Hospital  showed  its  readiness  to  serve  in  time  of  crisis.  In  1866  it  was  given  its  present 
name.  The  Mount  Sinai  Hospital.  By  this  time  it  was  out-growing  its  first  home,  and 
in  1872  moved  to  larger  quarters  at  Lexington  Avenue  and  Sixty-sixth  Street,  where  the 
expansion  in  organization  paralleled  its  growth  in  size  and  in  medical  resources.  Here 
during  the  next  few  years  the  Out-Patient  Department  was  formally  established  as  an  in- 
dependent entity,  the  Medical  Board  was  organized,  the  House  Staff  was  enlarged,  and  the 
Medical  and  Surgical  Services  were  separated  for  the  first  time. 

GROWTH  AXD  DEVELOPMENT,  1870-1904 
VHI 

Separation  of  the  Medical  and  Surgical  Services  was  first  instituted  in  1877, 
and  in  the  same  year  the  organization  of  the  House  Staff  was  changed  to  accord 
with  this  division.  An  Admitting  Physician,  who  lived  outside  the  Hospital, 
was  considered  a  member  of  the  House  Staff.  He  was  to  have  ".  .  .morning  and 
afternoon  hours  at  his  office  and  two  hours  daily  at  the  Hospital  for  the  examina- 
tion of  applicants,  .  .  .  visit  at  their  homes  those  patients  unable  to  come  in 
person,  have  super\  ision  over  diet  and  condition  of  wards."  His  salar>'  was  set 
at  five  hundred  dollars  a  year.''*  There  were  to  be  four  members  of  the  House 
Staff,  chosen  as  before  by  competitive  examination.  These  were  the  Resident 
Senior  and  Junior  Physicians,  and  Resident  Senior  and  Junior  Surgeons,  all  of 
whom  lived  in  the  Hospital.  The  terms  later  adopted  were  House  Physician 
or  Surgeon  for  the  Senior,  with  the  term  "Resident"  also  dropped  from  the 
Junior's  title. 

Alfred  Meyer,  later  a  Coiisultiiig  Physician  to  the  Hospital,  was  the  first 

*  Corrections,  if  errors  of  fact  or  interpretation  are  discovered,  and  additional  informa- 
tion which  may  help  to  make  the  picture  more  complete  are  welcome  and  may  be  addressed 
to  the  Historian  of  the  Hospital. 

".Minutes  of  the  Board  of  Directors'  Meetings,  The  Mount  Sinai  Hospital,  February 
4.  )S77. 
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Junior  Physician  to  serve  under  this  plan.  He  has  described  the  examination 
which  was  oral  and  gi\  en  at  the  home  of  one  of  the  examining  doctors.  One 
question  dealt  witli  the  symptomatology-,  pathologj^  and  complications  of 
typhoid  fever;  another  with  the  treatment  of  a  pistol  shot  wound  in  the  ab- 
domen.The  applicant  having  the  best  mark  had  the  choice  of  services,  and 
until  1886  it  was  an  unheard  of  event  to  choose  surgery — eloquent  testimony 
to  the  status  of  that  branch  of  hospital  service.  In  that  year  Howard  Lilienthal, 
now  Consulting  Surgeon,  made  this  unprecedented  choice,  which  he  subsequently 
said  was  received  like  "the  equivalent  of  a  social  error."  But  whatever  the 
effect  on  the  startled  examiners,  it  was  a  decision  he  never  had  occasion  to  re- 
gret. 

At  the  end  of  a  six  month  period  the  ser\-ices  interchanged,  and  at  the  end  of 
the  year  each  Junior — now  advanced  to  Senior — returned  to  his  original  service. 
Thus  two  years  comprised  the  term  of  internship.  There  were  few  rules  for  the 
House  Staff.  Their  duties  were  many  and  varied.  They  ranged  from  admitting 
accident  and  emergencj-  cases  in  the  absence  of  the  Admitting  Physician  to 
helping  with  the  extraction  of  teeth  in  the  Dispensar3\  Persuading  families 
to  allow  post-mortem  examination  was  another  task  which  met  with  rather 
inconspicuous  success. 

Interns  wore  ordinarj-  street  clothes  when  on  duty,  as  did  the  members  of  the 
Staff  who  appeared  on  rounds  in  the  long  frock  coats  of  the  period.  One  intern 
was  dismissed  because  he  insisted  on  wearing  his  slippers. It  was  not  until 
1890  that  a  member  of  the  House  Staff  introduced  the  now  familiar  white  coat, 
at  wliich  one  of  his  fellow  interns  was  heard  to  mutter,  "The  next  thing  you  know 
we'll  be  marching  into  the  wards  with  a  fife  and  drum  corps. 

The  Hou.se  Staff  plan  as  developed  in  1877  provided  for  the  granting  of  a 
diploma  to  graduates  of  Mount  Sinai,  and  in  1885  one  was  presented  to  Josephine 
Walter,  the  first  woman  in  the  United  States  to  serve  a  formal  internship. 
Encouraged  by  Willard  Parker,  her  family  physician,  and  by  Abraham  Jacobi, 
Dr.  Walter  had  studied  at  the  New  York  Infirmaiy  for  Women.  After  she 
passed  her  House  Staff  examinations,  the  Mount  Sinai  Board  of  Directors  con- 
sidered the  case  of  "Josephine  Walter,  an  interne."  Since  it  was  regarded  as  im- 
proper for  a  woman  to  sen-e  on  the  Surgical  Service,  which  the  House  Staff 
exchange  of  services  necessitated,  she  was  given  a  choice  of  being  Assistant 
Admitting  Physician  or  of  serving  in  the  children's  ward.  She  accepted  the 
latter.^ 

Following  the  organization  of  the  two  separate  services,  there  developed  an 
increasing  interest  in  new  and  specialized  departments,  a  trend  which  was 
to  continue  during  the  Hospital's  stay  on  Lexington  Avenue  and  which 
mirrored  the  growing  tendency  toward  specialization  throughout  the  field  of 
medicine.  The  appointment  of  Emil  Xoeggerath  as  Gynecologist  to  Mount 
Sinai  in  1877  marked  a  step  in  this  direction,  but  by  confining  the  Gynecological 
Department  to  its  Dispensary-  ^Nlount  Sinai  followed  the  general  inclination  of 

"  Dr.  Josephine  Walter,  Reprint  from  the  Encyclopaedia  of  American  Biography,  Ameri- 
can Historical  Society,  19.37. 
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that  period  to  regard  diseases  of  women  as  so  limited  a  specialty  that  dispensarj-- 
care  was  considered  ample.  Selected  cases  admitted  to  the  Hospital  were  sent 
either  to  the  medical  or  the  surgical  wards.  The  prevailing  fear  of  surgery 
naturally  extended  to  gynecology-  and  therefore  operations  were  rare,  especially' 
in  serious  cases.^" 


Lean,  tall,  and  melancholy,''  "long  fingered,  dear-thinking,"  and  a  careful 
operator,  Emil  Xoeggerath  was  consideicd  one  of  the  best  diagnosticians  in  his 
field.'-'  He  was  lured  from  a  Cjuiet  country  practice  in  a  small  town  on  the  Rhine 
by  the  promise  of  a  position  in  a  university  which  was  to  have  been  organized 
in  St.  I>ouis.  He  arrived  in  Xew  York  with  his  family  in  1857.  Ill,  with  few 
resources,  and  ignorant  of  the  language  and  customs  of  a  strange  country,  he 

Munde,  Paul  F.:  Report  of  the  Gynecological  Service  of  Mount  Sinai  Hospital,  from 
January  1, 1883  to  Derenaber  31,  1894,  Xew  York,  William  Wood  Co.,  1895. 


GRONVTH  AND  DEVELOPMENT 


329 


found  that  the  plans  tor  tlio  university  had  failed  to  materialize.  In  due  time, 
however,  he  managetl  to  develop  an  excellent  obstetrical  and  gynecological 
practice  in  Xew  York.''^  With  Abraham  Jacobi  he  was  co-author  of  the  ill- 
fated  work,  Contnhutions  to  Midwifery  and  Diseases  of  Women,  of  which  the 
authors  were  forced  to  sell  eight  hundred  copies  as  scrap  paper.  Again  with  Dr. 
Jacobi,  he  helped  to  found  the  Amencan  Journal  of  Obstetrics  in  1868.^'  Pioneer 
work  in  the  study  of  gonorrhea,  however,  marks  the  apex  of  Dr.  Noeggerath's 
scientific  career.  Seven  years  before  .Libert  Neisser  announced  his  discovery 
of  the  germ  which  causes  gonorrhea,  Emil  Noeggerath,  in  1872,  published  his 
work  on  Latent  Gonorrhea  in  Women.  He  drew  attention  to  the  fact  that  even 
after  active  sj'mptoms  of  gonorrhea  disappear,  the  infection  remains  and  is 
still  contagious.  He  was  in  agreement  with  the  view  that  the  infection  is  caused 
by  an  organism  which  secretes  itself  in  the  mucous  membranes.  The  majority 
of  his  colleagues  were  far  from  sharing  his  concept  of  the  latency  of  the  infection 
or  of  its  relation  to  sterility.  Long  after  Neisser's  discover}'  Noeggerath's  work 
was  finally  given  its  proper  value. 

The  first  separate  service  for  the  care  of  children  to  be  estabhshed  in  anj^  New 
York  hospital  was  organized  at  [Mount  8inai  in  1878.  Its  creation  and  main- 
tenance were  made  possible  by  a  legacy  of  twenty-five  thousand  dollars,  left 
to  the  Hospital  in  that  year  by  ^lichael  Reese  of  California.  The  necessity 
for  such  a  separate  .service  had  long  been  felt.  The  department  in  the  Dispen- 
saiy  was  not  adequate  to  care  for  the  number  of  children  who  came ,  among  them 
many  from  the  Hebrew  Orphan  Asylum  a  few-  blocks  away.  Nor  was  it  satis- 
factoiy  or  desirable  to  send  children  into  the  general  medical  and  surgical  wai'ds. 
Moreover,  for  eighteen  years  the  Blount  Sinai  Staff  had  counted  among  its 
members  the  man  who  did  more  than  any  other  to  influence  early  pediatrics  in 
America,  and  who  had  held  the  first  chair  in  that  field  in  the  United  States: 
Abraham  Jacobi,  Attending  Physician  since  1860. 

Dr.  Jacobi 's  massive  leonine  head,  with  its  veritable  mane  of  hair,  topped  a 
short  slight  body.  His  eyes  were  penetrating,  his  manner  energetic.  Gentle 
and  kind,  he  nevertheless  possessed  a  flashing  wit  that  could  cut  as  well  as 
glitter.  Although  primarih'  a  pediatrician  and  physician.  Dr.  Jacobi — like 
most  practitioners  of  his  day — also  entered  the  field  of  surgery.  It  was  not 
unusual  for  him  to  perform  operations  on  the  trachea  in  cases  of  diphtheria,  and 
it  is  on  record  that  he  resected  ribs  for  empyema  and  operated  for  cancer  of  the 
esophagus.'^ 

A  further  step  in  the  setting  up  of  special  departments  was  the  or- 
ganization of  an  eye  service  in  1879.  Emil  Gruening,  appointed  Attending 
Ophthalmologist,  took  care  of  ear,  nose  and  throat  cases  as  well.  He  was  to  be 
the  first  surgeon  anywhere  in  the  United  States  to  perform  an  operation  for 
mastoiditis.^^    WiUiam  Holland  Wilmer,  a  graduate  of  the  Mount  Sinai  House 

Reichle,  Herbert  S.:  Emil  Xoeggerath,  Reprint  Annals  of  Medical  History,  Vol.  10, 
No.  1. 

•"Libman,  Emanuel:  Notes  from  the  Medical  History  of  The  Mount  Sinai  Hospital, 
1912. 
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Staff,  in  1887  became  the  first  of  Dr.  Gmening's  pupils  and  an  assistant  in  his 
practice.  Dr.  Wihner  subsequently  became  a  noted  eye  speciahst  in  his  own 
right,  and  in  1925  the  Wilmer  Institute  at  Johns  Hopkins  was  established 
in  his  honor.5" 

Dr.  Gruening  was  a  short,  compactly  built  indi\ddual  with  a  fine  scholarly 
profile*'  and  the  full  beard  of  the  period.    His  tremendous  hands  with  their 


thick  joints  appeared  massive  in  contrast  to  the  smallness  of  his  stature,  and 
made  his  surgical  skill  all  the  more  amazing.  It  was  extraordinary'  to  see  the 
light,  deft  touch  with  which  he  performed  operations  on  the  eye,  or  on  infants 
in  cases  of  ma.stoiditis.*'    Dr.  Gruening  operating  for  cataract  was  "something 

"Winn,  Mary  Day:  Wilmer,  Wizard  of  Sight,  Now  York  Hcrald-Trihunc,  October  1.3, 
1929. 

"  Interview  with  Dr.  Harold  Xcuhof ,  December  21 ,  10.39. 
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never  to  be  forgotten. A  description  of  his  careful  and  conscientious  per- 
formance is  revealing,  not  only  of  the  man,  but  also  of  surgery  of  those  days: 

"The  Graefe  knife  was  held  in  the  mouth  of  the  operator,  its  ivory  handle 
projecting  from  the  right,  the  keen  blade  from  the  left,  barely  missing  the  gray 
beard  and  luxuriant  moustache.  The  local  preparations  of  the  operative  field 
were  made:  the  scrubbing  and  irrigation  of  the  conjunctival  sac,  the  insertion 
of  the  speculum.  The  corneal  section  was  then  skillfull}'  executed  and  the  knife 
at  once  conveniently  replaced.  The  cj'stotome  divided  the  capsule,  usually  after 
iridectomy,  the  lens  was  extracted  and  the  bandage  applied.  Through  it  all 
gentle  quiet  conservation  went  on  def^'ing  what  would  ordinarily  be  I'egarded 
as  an  impediment  to  speech.  Although  there  had  been  apparent  disregard  of 
asepsis  or  antisepsis,  not  a  single  case  of  infection  was  observed  by  me.  Gruen- 
ing  actually  antedated  Ai'buthnot  Lane  in  the  details  of  aseptic  procediu'e  for 
no  contaminated  object  ever  entered  the  field  of  operation."^" 

The  Mount  Sinai  Training  School  for  Nurses,  established  when  nursing  educa- 
tion was  still  in  its  pioneer  stage,  was  an  experiment  undertaken  after  consider- 
able hesitation.  In  1873  Belle vue  Hospital  had  founded  one  of  the  first  pro- 
fessional training  schools  in  the  country.  The  nineteen  graduates  of  the  first 
Bellevue  class  soon  proved  to  the  medical  profession  the  tremendous  advantage 
of  having  scientifically  trained  nurses  take  the  place  of  the  untrained,  frequently 
careless  and  inefficient  women  who  had  previously  cared  for  the  sick.  Bj'1880 
there  were  in  the  United  States  fifteen  training  schools,  and  their  graduates  were 
in  great  demand,  for  every  hospital  struggled  with  problems  resulting  from  an 
inadequate  supply  of  capable,  trustworthy  nurses.  The  1878  report  of  the 
Mount  Sinai  House  Phj^sician  mentions  "...  .the  difficulty  of  obtaining  good 
nurses,"  and  in  1880  a  similar  report  points  out  that:  "On  account  of  the  in- 
troduction of  trained  nurses  into  some  of  the  wards,  the  nursing  has  been  con- 
ducted much  better  than  formerh%  and  the  Directors  have  reason  to  congratulate 
themselves  upon  the  improvements  made  in  this  department."  These  nurses 
were  undoubtedly  graduates  of  the  Bellevue  School. 

As  early  as  1878,  five  years  after  the  founding  of  the  school  at  Bellevue,  a 
group  of  women  who  were  members  of  the  Mount  Sinai  Ladies'  Auxiliary  realized 
that  it  was  desirable,  and  necessarj^  for  the  Hospital  to  train  its  own  nurses. 
L'nder  the  guidance  of  ]\Irs.  Alma  de  Leon  Hendricks,  a  Director  of  the  Auxiliary, 
plans  were  laid  for  such  a  school  at  Mount  Sinai.  Though  shelved  for  a  while 
these  plans  had  an  effect,  for  consciousness  of  the  new  trend  in  nursing  had 
penetrated  the  Hospital.  In  1880  the  Medical  Board  sent  a  resolution  to  the 
Board  of  Directors  ".  .  .  regarding  the  establishment  of  a  training  school  for 
nurses  in  connection  with  this  Hospital.""  As  a  result,  a  committee  wasformed 
of  several  Directors  and  members  of  the  Ladies'  Auxiliary  to  consider  the 
ad\-isability  of  the  plan.  A  month  later  the  committee  reported  to  the  Board 
that: 

"It  has  been  practically  demonstrated  in  all  the  Hospitals  of  Europe  and  some 
in  this  country  that  regularly  trained,  skilled  nurses  not  only  materially  relieve 

=-  Minutes  of  Board  of  Directors'  Meetings,  The  Mount  Sinai  Hospital,  Nov.  12,  1880. 
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pain  and  disease  and  are  of  vital  assistance  to  the  physician,  but  also  greath- 
reduce  the  death  rate  therein  by  keeping  the  resident  doctors  fully  posted  on 
all  that  transpires  during  their  absence  and  noting  the  progress  of  diseases  and 
reporting  same  to  them.  It  has  been  a  matter  of  fact  in  Mount  Sinai  Hospital 
that  great  difficulty  is  encountered  in  obtaining  thoroughly  competent  nurses  a 
to  take  charge  of  the  wards.  More  particularly  is  this  the  ca.se  in  the  female  1 
department  where  the  discharges  have  been  the  mo.st  frequent  and  the  available 
supply  not  equal  to  the  demand.  Having  this  in  mind  your  Committee  feel 
that  a  necessity  exists  for  regular,  trained  nurses,  and  such  can  only  be  obtained 
by  the  establishment  of  a  school  for  that  purpose,  connected  with  the  Hos- 
pital. "^^ 

Accordingly,  in  February  of  1881,  the  !Mount  Sinai  Training  School  for  Xurses 
was  incorporated  "...  chiefly  at  the  instance  of  some  ladies  well  known  in  the 
community  for  their  interest  in  various  charitable  spheres.""  An  institution 
separate  from,  but  cooperating  with  the  Hospital,  the  School  had  its  own  Board 
of  Directors  all  of  whose  members,  until  1895,  were  women.  Mrs.  Florian 
Florance  was  the  first  President.  Within  a  few  years  a  closer  relationship  with 
the  Hospital  was  established — a  relationship  which  continues  to  exist  today. 

With  eight  probationers  and  four  graduates  from  Bellevue  Hospital  the  School 
organized  a  curriculum,  modeled  on  the  Bellevue  plan,  which  would  cover  two 
years'  training.  The  Superintendent  was  Kate  Rich,  a  Bellevue  graduate. 
The  students  received  practical  instioiction  in  the  female  and  children's  wards  of 
Mount  Sinai,  where  the  graduates  acted  as  head  nui-ses.  Experience  in  obstetri- 
cal work  was  provided  at  the  Ladies'  Lying-in  Society,  the  Xurser>-  and  Child's 
Hospital,  and  the  New  York  Infant  Asylum.  Theoretical  instruction  was  given 
by  means  of  lectures  .supen  i.sed  by  a  Committee  on  Instruction,  which  included 
two  members  of  the  School's  Board  of  Directors  and  three  members  of  the 
Ho.spital's  Medical  Board.  The  lectures  included  semi-weekly  talks  on  .  .  out- 
lines of  anatomy;  physiology-  of  digestion,  circulation  and  respiration;  hygiene  j 
of  infants  and  adults  in  health  and  di.'jease."^^  A  measure  particularly  pro- 
gres.sive  for  those  days  provided  that  "each  class  also  receive  anatomical  demon- 
strations on  the  cadaver. At  regular  intervals  lectures  were  given  by  mem- 
bers of  the  Staff:  eleven  on  surgical  emergencies;  seven  on  medical  emergencies; 
six  on  g>-necolog>-  and  obstetrics;  six  on  bandaging  and  general  surgical  dressings; 
one  on  disea.ses  of  the  eye  and  ear;  two  on  disea.ses  of  the  nose  and  throat.** 

In  the  first  two  years  of  the  School's  existence  forty-three  pupils  were  ac- 
cepted.55  (In  1942  Mount  Sinai's  School  of  Nursing  had  a  student  body  of  2G8.) 
A  Home  for  the  nurses  was  .set  up  in  a  private  house  at  850  Lexington  Avenue, 
at  Sixty-fourth  Street.  These  accommodations  soon  proved  inadequate,  and 
a  second  high-stooped,  brownstone  house  was  rented  at  852  Lexington  Avenue.'' 

The  stniggle  of  nurses  to  attain  full  professional  responsibility  was  to  extend 

"Minutfs  of  Board  of  Directors'  Meetings,  The  Mount  Sinai  Hospital,  Dec.  12,  1880. 
"Annual  Report  of  the  Directors  of  The  .Mount  Sinai  Hospital,  Executive  Committee 
Report,  1881. 

"  Biennial  Report  of  .Mount  Sinai  Trnining  School  for  Nurses,  1881-1883. 
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over  a  span  of  many  years.  They  were  not  prepared  for  the  many  responsi- 
bihties  wliich  now  constitute  a  routine  part  of  a  nurse's  training.  In  summing 
up  the  work  of  the  School's  first  two  years,  Mrs.  Florance  was  forced  to  admit 
that  although  .  .  those  competent  to  judge  have  informed  us  that  our  nurses 
have  both  practical  and  theoretical  facilities  for  instruction  which  are  not  sur- 
passed," still  the  curriculum  lacked  ".  .  .  opportunities  for  observing  much 
acute  surgery. "^^  Nurses  were  not  expected  to  be  present  at  operations,  and  if 
they  did  find  their  way  into  the  operating  room  it  was  simply  by  courtesy: 

"Through  the  courtesy  of  the  House  Staff  of  The  Mount  Sinai  Hospital,  our 
nurses  have  been  more  frequently  invited  to  attend  operations  and  post-mortem 
examinations  than  formerly. "^^ 

Not  until  the  nineties  did  graduate  nurses  participate  in  any  of  the  functions 
of  the  operating  team.  Even  then  they  did  not  hand  instruments  to  the  surgeon 
as  they  do  today.  That  was  the  office  of  the  Junior  House  Surgeon.  The 
nurses  were  present  to  help  with  dressings,"  and  only  in  1901  was  the  position 
of  head  operating  room  nurse  instituted. 

Following  the  example  of  Bellevue,  Mount  Sinai  in  1881  opened  only  the 
women's  and  children's  wards  to  the  pupils  and  graduates  of  the  School.  The 
following  year  the  question  arose  whether  or  not  the  School  was  to  provide 
a  staff  for  the  male  wards  which  were  still  cared  for  by  untrained  orderlies. 
This  was  an  extremely  daring  proposal.  The  Medical  Board  hedged  and  sug- 
gested that  female  nurses  enter  the  male  wards  "under  certain  conditions.""* 
The  "conditions"  were  not  defined.  The  Board  of  Directors  was  more  blunt. 
It  flatly  refused  such  a  proposal.^"  Three  years  later,  in  1885,  the  School  was 
given  the  care  of  the  male  medical  wards.  The  male  surgical  wards,  however, 
did  not  become  a  part  of  its  responsibihty  until  1897,  and  then  it  would  seem, 
only  after  the  suggestion  of  "training  junior  doctors  in  nursing"  was  found 
impractical.*^ 

To  he  continued 

Biennial  Report  of  Mount  Sinai  Training  School  for  Nurses,  1883-1885. 

Interview  with  Dr.  Martin  Ware,  April,  1938. 
"  Minutes  of  Board  of  Directors'  Meetings,  The  Mount  Sinai  Hospital,  Feb.  2,  1902. 

Minutes  of  Board  of  Directors'  Meetings,  The  Mount  Sinai  Hospital,  June  27, 1881. 

Minutes  of  Board  of  Directors'  Meetings,  The  Mount  Sinai  Hospital,  April  9,  1882. 
"  Minutes  of  Board  of  Directors'  Meetings,  The  Mount  Sinai  Hospital,  Oct.  10,  1897. 
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Congenital  Anomaly;  Rotation  of  the  Kidney.  G.  D.  Oppexheimer  axd  B.  S.  Wolf.  J. 
Urol.,  46:  17,  July  1941. 

A  case  report  was  presented  describing  an  uncommon  anomaly  of  rotation  of  the  kidney 
(excessive  dorsal  rotation).  The  ureter  descended  from  the  raid-portion  of  the  anatomic 
lateral  border  of  the  kidney  which  was  also  the  site  of  calculous  disease.  The  patient 
previous!}'  had  a  right  subcapsular  nephrectomy  for  advanced  calculous  pyonephrosis. 
Because  of  elevated  calcium  and  phosphatase  findings,  parathyroid  exploration  had  been 
performed  without  finding  a  tumor.  Death  followed  operation  on  the  unsuspected  anoma- 
lous kidney.  Post-mortem  findings  revealed  that  acute  pyelonephritis  and  sepsis  were 
the  causes  of  death,  and  also  explained  the  anomalous  course  of  the  ureter  which  had 
been  discovered  at  operation. 

The  case  represented  an  instance  of  congenital  anomalous  renal  rotation  in  distinction 
to  renal  torsion.  There  are  few  reported  examples  of  excessive  dorsal  rotation  such  as  is 
here  described.  In  this  case  the  excessive  dorsal  rotation  was  about  340°,  which  permitted 
the  ureter  to  emerge  and  descend  from  the  lateral  aspect  of  the  kidney.  The  advantage 
of  preoperative  diagnosis  of  such  an  anomaly  is  of  course  apparent. 

Immunity  to  Tetanus  Induced  by  Combined  Alum-Precipitated  Diphtheria  and  Tetanus 
Toxoids.  Based  on  a  Study  of  65  Allergic  Children  Given  a  Third  or  "Repeal"  Dose. 
M.  M.  Peshkin.    Am.  J.  Dis.  Child.  62 : 309,  August  1941. 

From  three  to  sixteen  months  after  the  completion  of  primary  immunization  with  two 
0.5  cc.  doses  of  combined  alum-precipitated  diphtheria  and  tetanus  toxoids  65  allergic 
children  were  given  a  third,  or  repeat,  dose  of  0.5  cc.  The  results  of  the  antitoxin  determina- 
tions show  that  the  injection  of  a  third  dose  of  combined  alum-precipitated  toxoids  into 
allergic  children  was  followed  in  all  instances  by  an  adequate  titer  of  tetanus  antitoxin, 
which  was  higher  and  lasted  for  a  much  longer  period  than  that  which  followed  the  second 
injection,  even  though  the  corresponding  titer  obtained  within  one  month  of  the  third 
injection,  was  the  same  or  less. 

The  incidence  of  local  reactions  both  after  the  third  and  after  the  first  two  injections  was 
about  25  per  cent.  An  elevation  of  temperature  lasting  about  one  day  followed  the  ad- 
ministration of  the  third  dose  to  3  per  cent  of  the  children,  as  compared  with  an  incidence 
of  1  per  cent  among  those  given  two  doses.  Xo  allergic  reactions,  svich  as  urticaria  or 
asthma,  were  encountered. 

Tattooing  with  Mercuric  Sulfide  for  Treatment  of  Intractable  Pruritus  Vidiae  and  Ani:  An 
Antitomico-clinical  Study.  R.  Tlrell.  Am.  J.  Obst.  &  Gynec.  42  :  290,  August  1941. 
Histologic  studies  of  skin  tattooed  with  mercury  sulfide  for  the  treatment  of  intractable 
localized  pruritus  are  presented.  Massive  deposition  of  the  mercury  sulfide  in  the  upper 
portion  of  the  corium  with  some  deposit  in  the  epithelium  is  seen  immediately  afteradecjuatc 
tattooing.  Later,  the  mercury  sulfide  is  localized  in  the  corium  in  clumps  of  various  sizes, 
having  a  slight  but  definite  tendency  to  reach  the  deeper  portion  of  the  skin.  Evidence 
of  foreign  body  giant  cell  reaction  commonly  seen  in  the  skin  after  introduction  of  other 
foreign  substances  intraciitaneously  has  not  been  observed  following  tattooing  with  mercury 
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sulfide.  It  appears  that  the  quantity  and  the  distribution  of  the  mercury  sulfide  deposited 
intracutaneously  by  tattoo  can  be  correlated  with  its  therapeutic  effectiveness. 

Diseases  of  Colon  and  Reclvm.    R.  Turell.    Am.  J.  M.  Sc.  202:  282,  August  1941. 

In  this  review  the  subject  of  proctologic  disease  is  dealt  with  from  a  broad  point  of  view. 
The  discussion  is  confined  to  local  anorectocolonic  disease  without  systemic  involvement; 
primary  local  disease  with  secondary  involvement  of  distant  regions,  and  local  disease  as 
an  expression  of  systemic  disease.  The  following  subjects  are  discussed:  (1)  Neoplastic 
disease.  (2)  Diarrheas,  a)  bacillary  dysentery;  b)  chronic  ulcerative  colitis;  c)  amebic 
colitis;  and,  d)  mucous  colitis.  (3)  Diverticulosis  and  Diverticulitis.  (4)  Tuberculosis. 
(5)  Venereal  diseases,  a)  venereal  lymphogranuloma;  b)  gonorrhea;  c)  chancroid,  d)  Vin- 
cent's infection;  and,  e)  granuloma  inguinale.  (6)  Neurologic  investigation  of  the  colon. 
(7)  Megacolon.  (8)  Role  of  the  colon  in  urogenital  disease,  a)  urogenital  complications  of 
malignant  disease  of  the  rectum.  (9)  Anesthesia.  (10)  Pruritus  ani.  (11)  Hemorrhoids. 
(12)  Anal  fissures,  ulcers.  (13)  The  pecten  band.  (14)  Anal  abscess  and  anal  fistula.  (15) 
Anal  incontinence.  (16)  Injuries  to  the  anus,  rectum  and  sigmoid.  (17)  Pediatric  proc- 
tology. (18)  Miscellaneous  considerations,  a)  clinical  pathology;  b)  ambulatory  operative 
treatment;  c)  sacrococcygeal  (pilonidal)  cysts  and  sinuses;  d)  rectal  bleeding;  e)  effects  of 
irradiation  on  rectum;  f)  colonic  allergy;  g)  enterobiasis;  h)  intestinal  and  vaginal  tri- 
chonionads;  i)  fecal  impaction;  j)  mineral  oil;  k)  gastro-intestinal  manifestations  of  ano- 
rectal lesions;  1)  rectal  absorption  of  sulfanilamide  and  its  derivatives. 

The  bibliography  includes  173  pertinent  references. 

The  Electroencephalogram  of  Normal  Children.  N.  Q.  Brill,  and  H.  Seidemann.  Am.  J. 
Psychiat.  98: 250,  September  1941. 

Normal  children,  when  subjected  to  hyperventilation,  showed  in  their  electroenceph- 
alograms dysrhythmias  which  resembled  those  seen  in  adult  epileptics.  In  general,  the 
younger  the  child  the  greater  was  the  tendency  to  develop  the  dysrhythmias,  especially 
when  slow  activity  was  present  in  the  spontaneous  record.  Forty  per  cent  of  the  children 
between  the  ages  of  4  and  6  years  developed  abnormal  rhythms,  while  in  only  9  per  cent  of 
the  10  to  12  year  group  did  such  changes  appear.  The  curve  of  diminishing  trend  followed 
almost  a  straight  line,  except  for  a  slight  rise  in  the  12  to  13  year  period.  Normal  adults 
rarely  develop  a  dysrhythmia  during  hyperventilation.  Because  of  the  high  incidence  in 
children,  the  dysrhythmia  cannot  be  considered  abnormal.  It  seems  to  represent  a  tendency 
to  the  convulsive  state  which  is  gradually  outgrown.  This  is  in  accord  with  the  clinical 
observation  that  the  convulsive  threshold  diminishes  with  advancing  age.  (Tetany  has 
been  excluded  as  the  cause  of  the  dysrhythmia  produced  by  hyperventilation.) 

Study  of  the  alpha  rhythm  revealed  that  above  the  age  of  Oj  years,  alpha  frequencies 
below  8  per  second  were  unusual,  while  below  this  age  they  did  occur.  In  addition,  there 
was  an  abrupt  decrease  in  the  incidence  of  waves  of  2  to  6  per  second  frequency  above  this 
age.  There  was  a  tendency  for  the  alpha  activity  to  become  more  rapid  and  thus  approach 
the  adult  level  with  advancing  years.  Associated  with  this  there  was  a  definite  trend  to- 
ward better  regulation  of  the  alpha  activity. 

Dietary  Treatment  of  Chronic  Arthritis.  E.  Neuwirth.  Med.  Rec.  154:  222,  September 
1941. 

The  arthritic  patient  must  not  lose  ground  through  a  restricted  diet.  To  induce  a  high 
degree  of  bodily  vigor  and  resistance,  proteins,  vitamins  and  minerals  should  be  supplied  in 
excess  of  the  amounts  necessary  to  meet  the  normal  needs  of  the  body.  The  vitamins  are 
advantageously  supplied  in  the  form  of  the  natural  food  sources  which  contain  them  in  a 
ratio  determined  by  nature  itself. 

Indoluria  in  Rheumatoid  Arthritis.  E.  Neuwirth.  J.  Lab.  &  Clin.  Med.  26:  1939,  Sep- 
tember 1941. 

Free  indole  was  shown  to  be  present  in  the  freshly  voided  urine  samples  obtained  from 
88  patients  with  rheumatoid  arthritis. 
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Bacteriology  of  Peptic  Ulcers  atid  Gastric  Malignancies:  Possible  Bearing  on  Complications 
Following  Gastric  Surgery.  G.  P.  Seley  and  R.  Colp.  Surgery  10:  369,  September 
1941. 

In  order  to  investigate  tlie  possible  relationship  of  the  bacteriology  of  the  stomach  and 
duodenum  to  postoperative  infections,  aerobic  and  anerobic  cultures  were  made  from  all 
specimens  removed  by  subtotal  gastrectomy.  Presumably  pathogenic  microorganisms 
were  recovered  in  88  per  cent  of  the  malignancies  and  30  per  cent  of  the  benign  ulcers. 

There  was  a  greater  incidence  of  wound  and  intraabdominal  infections  in  those  cases  in 
which  positive  cultures  were  obtained  at  operation.  The  presence  of  B.  welchii,  B.  coli  and 
streptococci  (of  all  varieties)  were  particularly  significant.  Every  patient  in  whom  B. 
welchii  was  recovered  at  operation  either  developed  some  serious  complication  or  died. 

Several  precautions  and  therapeutic  innovations  were  suggested  by  this  study:  1)  Avoid 
contamination  of  the  peritoneal  cavity  by  gastric  and  duodenal  contents;  2)  Drain  the  peri- 
toneal cavity  when  contamination  occurs  or  when  reliability  suture  line  may  be  questioned; 
3)  Use  of  B.  welchii  antito.vic  sera  is  under  consideration  and  4)  Preoperative  use  of 
sulfanilamide  to  be  tried  in  gastric  cases. 

Sternal  Marrow  Changes  During  First  Week  of  Life.  Correlation  with  Peripheral  Blood 
Findings.  L.  M.  Sh.\piro  .\\d  F.  \.  Bassex.  Am.  J.  M.  Sc.  202:  341  September, 
1941. 

Of  greatest  importance  in  this  study  which  correlates  sternal  puncture  with  peripheral 
blood  findings  in  35  normal  newborns,  is  the  fact  that  at  one  week  of  age  there  is  a  marked 
drop  in  the  marrow  erythroid  elements,  reflected  peripherally  by  the  known  drop  in  retic- 
ulocytes. The  idea  is  offered  that  the  fall  in  red  blood  cells  and  hemoglobin  which  takes 
place  after  birth  is  primarily  the  result  of  physiologic  disintegration  of  the  superabundant 
red  blood  cells  carried  over  from  fetal  life,  in  the  presence  of  diminished  erythropoiesis. 

Amenorrhea  due  to  Tuberculous  Endometritis.  R.  I.  Walter,  U.  J.  Salmon,  and  S.  H. 
Geist.  Am.  J.  Obst.  &  Gynec.  42:  505,  September  1941. 
The  authors  present  the  report  of  a  patient  with  secondary  amenorrhea,  treated  with 
1,028,000  R.U.  of  a-estradiol  benzoate  in  oil  intramuscularly,  860,400  R.U.  of  a-estradiol 
orally,  and  120  mg.  of  progesterone,  over  a  period  of  approximately  fourteen  months,  with- 
out causing  uterine  bleeding.  Suction  curettage  following  the  hormone  therapy,  revealed 
atrophy  of  the  endometrium  and  tuberculous  endometritis.  .Vttention  is  drawn  to  the 
possibility  of  disease  of  the  endometrium,  such  as  tuberculosis,  causing  amenorrhea  by 
impairing  the  normal  i)roliferative  capacity  of  the  endometrial  tissue.  The  suggestion  is 
made  that  an  endometrial  biopsy  be  done  in  all  cases  of  functional  amenorrhea  before  the 
institution  of  treatment;  the  biopsy  should  be  repeated  if  bleeding  does  not  occur  after 
adequate  hormone  therai)y. 

Treatment  of  Inguinal  Hernia  by  Injection  under  Operative  Visualization.  E.  E.  Arnheim 
AND  H.  N'elhof.  Surgery  10:  642,  October  1941. 
Injections  under  operative  visualization  were  used  in  the  treatment  of  direct  and  re- 
current inguinal  hernias  and  in  conjunction  with  hcrniplasties  in  combined  indirect  and 
direct  inguinal  hernias.  Large  amounts  of  psyllium  seed  extract  were  injected  into  the 
propcritoneal  tissues  over  the  hernia^  sacs  and  between  the  transversalis  fascia  and  the 
adjacent  sacs.  Trusses  were  worn  in  most  cases  following  injections,  .\lthough  injections 
under  operative  visualization  have  cured  cases  of  inguinal  hernia  not  suitable  for  cure  by 
operation,  the  method  has  proved  to  be  too  uncertain  in  results  to  be  advocated  as  a  de- 
pendable therapeutic  procedure. 

Results  in  Ninety  Consecutive  Thoracoplasties  for  Pulmonary  Tulierculosis.    A.  H.  Aufses. 
J.  Thor.  Surg.  11:  98,  October  1941. 
The  results  of  192  thoracoi)lastics  performed  on  90  consecutive  patients  at  the  Montefiore 
Hospital  for  Chronic  Diseases  from  January  1,  1935,  to  July  1,  1940,  were  analyzed.  An 
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upper  selective  thoracoplasty  with  complete  removal  of  the  first  three  ribs  was  the  fyi)c  of 
operation  used.  In  37  cases  a  Scmb  extrafascial  apicolysis  was  added  at  the  first  stage. 
In  9  cases  a  one-stage  procedure  was  all  that  was  necessary  for  a  good  result.  Nitrous  o.\idc 
and  o.xygen  anesthesia  was  used  in  most  cases.  Cyclopropane  anesthesia  was  occasionally 
employed. 

The  end  results  are  based  on  a  100  per  cent  follow-up  study  of  from  one  to  six  years  dura- 
tion. There  were  71  per  cent  arrested  cases;  18  per  cent  not  arrested;  7  per  cent  [)ostoi)cra- 
tive  deaths,  and  4  per  cent  late  deaths.  The  classification  "arrested"  was  used  in  con- 
formity with  the  standards  set  by  the  National  Tuberculosis  .\ssoc'iati()ii.  Of  i:^  cases 
operated  upon  before  Januarj'  1,  1939,  and  discharfied  as  arrested,  41  arc  \\<irkitiK  full  time 
or  doing  housework;  one  patient  is  able  to  work  but  is  unciiiploycd  and  one  is  iinaliic  to  work. 
Fifty  per  cent  of  the  postoperative  deaths  occiincd  in  patients  over  40  years  of  age.  Two 
of  these  were  due  to  pneumonia  ami  one  was  tlue  to  a  transfusion  reaction.  One  death  was 
due  to  a  phlegmon  of  the  back,  one  to  a  i)heocliromocytoma  of  the  adrenal  and  the  last  to  a 
contralateral  spontaneous  pneumothorax. 

In  six  cases  the  cause  of  failure  was  long  standing  disease  with  markedly  fihrotic  lung 
containing  numerous  small  cavities.  In  five  cases  prolonged  delay  between  the  first  and 
second  stages  appeared  to  be  the  reason  for  a  poor  end  result. 

The  Present  Status  of  the  Surgical  Treatment  of  Carcinoma  of  the  Thoracic  Esophagus.  .1.  H. 
Garlock.  Am.  J.  Surg.  54:  262,  October  1941. 
The  author  relates  his  experience  with  the  surgical  treatment  of  54  cases  of  carcinoma  of 
the  esophagus  and  cardia.  In  30  instances  of  siiuamous  cell  carcinoma  of  the  esophagus, 
the  operability  rate  was  63.3  per  cent.  Tlic  opeiative  mortality  was  42  per  cent.  In  a 
group  of  24  cases  of  adenocarcinoma  of  the  cardia  tiie  operability  rate  was  37.5  per  cent, 
and  the  operative  mortality  was  44.4  per  cent.  In  both  groups  there  are  ten  patients  alive 
and  well  for  periods  ranging  from  five  months  to  six  years. 

Abdominal  Pain  in  Cyclic  Vomiling.    S.  Karelitz  and  S.  Blu.menthal.    Surgery  10:  613, 
October  1941. 

Cyclic  vomiting  in  children  is  often  associated  with  severe  abdominal  pain.  The  re- 
semblance of  the  attack  to  acute  appendicitis  may  l)e  confusing.  Children  wiio  are  subject 
to  bouts  of  cyclic  vomiting  may  at  any  time  be  afflicted  with  acute  appendicitis.  On  the 
other  hand,  if  vomiting  is  protracted  during  an  attack  of  appendicitis,  evidences  of  ketosis 
may  appear. 

Differentiation  between  the  two  conditions  is  tlifficult  but  obviously  necessary.  One 
clue  to  the  situation  is  the  response  to  anti  ketogenic  therapy. 

In  cases  of  cyclic  vomiting  with  abdominal  pain  not  caused  by  appendicitis,  the  pain 
subsides,  vomiting  stops,  temperature  falls  to  normal,  and  the  pulse  rate  slows  after  the 
intravenous  injections  of  glucose  and  saline.  In  those  patients  in  whom  appendicitis  is 
responsible  for  vomiting  sufficient  to  give  rise  to  ketosis,  injections  of  sugar  and  salt  do  not 
modify  the  pain,  vomiting,  fever,  or  tachycardia,  although  the  metabolic  disturbance  is 
corrected.  In  fact  in  such  patients  the  symptoms  of  appendicitis,  masked  by  evidences  of 
metabolic  derangement,  become  clearer,  assuring  a  more  certain  diagnosis. 

Aside  from  the  therapeutic  test,  a  comparison  of  the  clinical  patterns  of  the  two  condi- 
tions yields  reassuring  confirmatory  evidence. 

The  most  effective  form  of  treatment  is  the  continuous  intravenous  instillation  of  5  per 
cent  glucose  in  Ringer's  or  Hartman's  solution  for  one  to  three  hours  or  longer,  if  necessary. 
This  procedure  controls  acidosis,  suiiplics  fluid,  avoids  shock  and  provides  sugar  for  the 
liver  presumably  ile|)leteil  of  ulyconen.  If  operation  is  finally  determined  upon,  such 
treatment  constitutes  excellent  preliminary  [jreparation. 

Anogcnital  Pruritus  in  Male  Climacteric:  Treatment  with  Testosterone  Propionate.  R. 
TuRELL.    .J.  Clin.  Endocrinol.  1:  851,  October  1941. 
The  author  reported  two  cases  of  circumanal  and  perineal  pruritus  occuring  in  men  of  the 
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climacteric  age,  which  was  successfully  treated  by  the  administration  of  testosterone 
|)ropionate.  Therapeutically,  the  androgens  in  the  absence  of  other  therapy,  were  as 
effective  in  these  patients  as  the  estrogens  are  in  the  treatment  of  genital  pruritus  of  meno- 
pause of  some  women. 

Cerebral  Arteriography  with  Diodrast,  Fifty  Per  Cent.  S.  \V.  Gross.  Radiology  37: 
487,  October  1941. 

Visualization  of  the  cerebral  circulation  by  means  of  the  injection  of  a  radio-opaque 
substance  into  the  carotid  artery  was  introduced  by  Moniz  of  Lisbon  in  1927.  The  neglect 
of  this  procedure,  which  is  known  as  cerebral  angiography,  was  due  to  the  objections  and 
potential  dangers  of  colloidal  thorium  dioxide,  the  substance  advocated  by  Moniz.  The 
author  carried  out  experiments  which  consisted  of  injecting  diodrast  (3.4-diiodo-4-pyridon- 
N-acetic  acid  diethanolamine)  into  the  carotid  arteries  of  dogs.  This  substance  is  rapidly 
excreted  by  the  kidneys  and  it  is  relatively  nontoxic  in  the  quantities  used  except  for  per- 
sons who  have  an  idiosyncrasy  for  iodine  compounds.  Cerebral  arteriography  was  then 
carried  out  in  human  beings  with  various  concentrations  of  diodrast.  A  50  per  cent  solu- 
tion was  found  to  be  the  most  satisfactory.  The  procedure  consists  of  exposing  the  common 
carotid  artery  under  local  anesthesia  and  injecting  12  to  15  cubic  centimeters  of  diodrast 
solution  by  means  of  a  curved  17-gauge  needle.  .\n  x-ray  film,  previously  placed  in  proper 
position,  is  rapidly  exposed  during  the  injection.  Reactions  can  be  avoided  b}'  the  ad- 
ministration of  5  grains  of  sodium  phenobarbital  intramuscularly  15  minutes  before  the 
carotid  artery  is  injected. 

Infantile  Amaurotic  Family  Idiocy:  Its  Relation  to  Xiemann-Pick  Disease  And  Other  Dis- 
turbances of  Lipoid  Metabolism:  Report  of  Two  Cases  of  Tay-Sachs  Disease  With  Xec- 
ropsy.    J.  L.  Roth.stein  .\.\d  S.\ra  Welt.    .\m.  J.  Dis.  Child.  62:  801,  October  1941. 

.\maurotic  family  idiocy  (Tay-Sachs  disease),  a  well  defined  clinical  syndrome  of  morbid 
heredity,  consists  of  idiocy  associated  with  blindness.  It  results  from  an  endogenous 
disease  process,  familial  in  character  and  always  steadily  progressive  toward  a  fatal  out- 
come. In  recent  years  this  disease  process  has  come  to  be  regarded  as  an  expression  of  an 
underlying  disturbance  in  the  lipoid  metabolism  of  the  nerve  cell,  and  a  close  relationship 
has  been  postulated  between  amaurotic  family  idiocy  and  other  diseases  due  to  the  disturb- 
ance of  lipoid  metabolism,  such  as  the  Xiemann-Pick  syndrome  and  Gaucher's  disease. 

In  this  paper,  the  types  of  amaurotic  family  idioc}'  are  divided  into  four  groups.  One 
group,  the  infantile  form  (Taj- -Sachs  disease)  and  Xiemann-Pick  disease  are  considered  in 
detail  as  two  types  of  syndromes  resulting  from  disturbances  of  lipoid  metabolism  and  their 
possible  relation  is  discussed.  Two  cases  of  infantile  amaurotic  family  idiocy  are  reported 
from  Dr.  Schick's  service.  The  pertinent  necropsy  findings  are  given  in  detail;  the  neuro- 
histopathologic  observations  of  Dr.  Joseph  H.  Globus  in  these  two  cases  are  presented  and 
five  photomicrographs  loaned  by  him  are  included. 

The  main  diseases  resulting  from  disturbance  of  lipoid  metabolism  are  outlined  (amau- 
rotic family  idiocy,  Xiemann-Pick  disease,  Gaucher's  disease,  Schiiller-Christian  disease, 
xanthomatosis  and  other  forms  of  lipoidosis).  The  points  of  interest  and  of  main  signi- 
ficance are  presented  for  comparison  in  tabular  form. 

Werner's  Syndrome:  Report  of  the  First  Xecropsy  and  of  Findings  in  a  Xew  Case.  B.  S. 
Oppexheimer  a.nd  V.  n.  KtGEi..  .\m.  .1.  M.  Sc.  202:  629,  Xovember  1941. 
Werner's  syndrome  is  a  rare  heredofamilial  disorder  characterized  by  sclero-poikilo- 
derma,  canities,  premature  baldness,  precocious  cataracts,  endocrine  stigmatization, 
changes  in  the  larynx  and  voice,  osteoporosis,  metastatic  calcification  and  constitutional 
physical  inferiority.  This  report  includes  the  only  three  cases  observed  in  .\merica; 
some  twenty-five  European  instances  have  been  recorded,  but  without  post-mortem  ex- 
amination. The  clinical  evidence  of  endocrine  stigmatization  was  confirmed  by  the  fol- 
lowing necropsy  findings:  atrophy  of  the  testes  and  prostate  gland,  adenomata  of  the  thy- 
roid and  adrenal,  and  evidences  of  hyperactivity  of  the  parathyroid.    The  pituitary  gland 


ABSTRACTS 


339 


showed  no  abnormality.  The  clinical  evidences  of  parathyroid  hyperactivity,  including 
the  results  of  the  Hamilton  test  for  excess  of  circulatory  parathormone,  arc  enumerated 
and  their  relation  to  the  post-mortem  findings  arc  discussed. 

Trichophylin.  II.  Apparent  Separation  of  Skin-Reactive  Factor  From  Therapeutic  Principle 
in  Trichophylin.    S.       Pkck.    Arch.  Dermat.  &  Syph.  44:  816,  November  1941. 

We  were  able  to  prepare  trichophytin  fractions  in  which  no  skin  test  principle  could  be 
demonstrated  even  in  persons  who  were  strongly  sensitive  to  the  Loderle  trichophytin. 
Such  trichophytins  were  shown  to  be  extremely  efi'cctivc  in  iiroducing  rai)id  desensitization 
in  suitable  patients  without  any  local  or  focal  reactions. 

The  experiments  cited  suggest  that  skin  test  factor  is  not  necessarily  identical  with  the 
desensitizing  principle.  Apparently  some  separation  of  one  of  these  two  factors  has  been 
accomplished. 

Multiple  Exposure  Technique  in  Contrast  ^Visualization  of  Cardiac  Chambers  and  Great 
Vessels.    M.  L.  Sussm.\x,  M.  F.  Steinberg,  .\\d  A.  Grishman.    Am.  J.  Roentgenol. 
46;  745,  November  1941. 
Our  apparatus  consists  of  either  a  Robot  camera  or  a  Lcica  camera  with  a  Lcica-motor 
which  rotates  a  new  section  of  film  into  position  autuniatically  aftt-r  each  exposure.  This 
permits  exposures  to  be  made  w  itli  ease  cx  i  i y  h:ilf  sccuiid.    I'sinii;  an  f  2.0  lens,  in  the  aver- 
age case,  roentgen  exposures  of  0.8  second  are  usetl  while  the  camera  shutter  is  set  at  0.5 
second.    Both  mechanisms  are  released  simultaneously.    A  Patterson  B  fluoroscopic  screen 
and  Agfa  fluorapid  film  are  used.    The  roentgenologic  factors  are  85  kv.  (single  phase), 
150  ma.,  roentgen  tube-screen  distance,  27  inches.    Using  an  f  1.5  lens,  exposures  of  0.2 
second  ordinarily  suffice.    A  rotatini>-  target  tube  is  essential  for  sharp  detail.    With  tiiis 
arrangement  a  minimum  of  ten  exposures  can  be  made  iluring  an  eight  second  period  of 
observation. 

Chancroid:  Treatment  with  Sulfalhia:i>lc  and  Sulfanilamide.  B.  N.  Kornblith,  A.  Jacoby, 
AND  L.  Chargix.  .1.  -V.  .M.  A.  117:  _M.-)U.  December  1941. 
A  series  of  175  consc^eut i\-e  anibulatmy  patients  with  chancroid  infection  were  treated 
with  sulfanilamide  and  sulfathiazole.  .Sulfanilamide  was  administerctl  orally  to  150  pa- 
tients for  14  days;  a  total  of  45.6  gm.  in  divided  doses  was  found  a(le(iuate.  Sulfathiazole 
was  administered  orally  to  25  patients  for  ten  days;  a  total  of  20  gm.  in  divided  doses  suf- 
ficed. All  cases  healed  following  oral  chemotherapy  in  an  average  i)eriod  of  two  weeks. 
Where  the  powdered  drug  was  used  alone,  recurrences  were  observed.  The  intradermal 
reaction  to  Ducrej-  vaccine  proved  to  be  specific  and  was  found  positive  in  about  95  per 
cent  of  the  cases. 

The  Tuberculin  Test.  Comparative  Results  of  the  Intradermal  and  the  Patch  Test  for  One 
Thousand  Patients.  H.  A.  Reisman,  and  M.  Grozin.  Am.  J.  Dis.  Child.  62:  1197- 
1204,  December  1941. 

The  name  Tuberculin  Patch  Test  was  given  by  Grozin  to  a  method  of  testing  for  tuber- 
culosis by  the  application  of  tuberculin  and  adhesive  plaster  to  the  intact  skin,  which  if 
the  reaction  is  positive  results  in  an  inflammatory  area  of  reaction  studded  with  small  con- 
fluent papules  and  vesicles. 

The  advantages  pointed  out  for  this  test  were  as  follows:  1)  It  is  ])ainless  and  therefore 
does  not  frighten  the  child  or  spoil  the  good  relationship  between  physician  and  patient. 
This  is  especially  important  in  testing  a  resisting  chikl.  2)  It  requires  no  boring,  punctur- 
ing, scratching  or  rubbing  of  the  skin.  3)  It  does  not  necessitate  the  use  of  syiiiiRcs  and 
needles  (as  in  the  Mantoux  test)  or  of  lancets  or  borers  (as  in  the  Pirtiuet  test  i.  1 1  There 
are  no  instruments  to  sterilize.  5)  There  is  no  danger  of  infection.  6)  There  is  con- 
siderably less  risk  attached  to  this  test  than  to  the  intradermal  method,  which  may  give 
rise  to  necrosis,  vesiculation  and  ulceration,  especially  in  Negro  children.  7)  There  is  no 
fear  of  a  general  or  focal  reaction.    8)  The  technic  is  simple  and  is  therefore  especially 
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adapted  to  use  by  those  wlio  are  not  accustomed  to  making  intracutaneous  tests.  9)  It 
saves  time,  particularly  when  large  numbers  of  children  are  to  be  tested.  10)  It  is  possible 
to  control  the  size  of  the  area  of  reaction,  since  it  is  limited  to  the  surface  covered  bj'  the 
adhesive  tape. 

The  recognition  of  these  advantages  has  in  recent  years  led  to  development  of  commercial 
materials  for  performing  tuberculin  patch  tests  as  well  as  to  publication  of  a  vast  amount  of 
literature  on  this  subject. 

Most  recent  publications  on  this  subject  deal  exclusively  with  results  obtained  with 
commercial  products.  There  is  no  need  for  further  studies  and  evaluation  of  the  non- 
commercial tuberculin  patch  test.  With  this  aim  in  view,  this  test  was  performed  routinely 
with  a  non-commercial  preparation  on  1,000  consecutive  patients.  For  comparison,  a 
Mantoux  test  was  done  simultaneously  in  all  cases. 

There  was  little  disagreement  between  the  results  of  the  Mantoux  test  and  of  the  tuber- 
culin patch  test.  Only  in  3  cases  was  the  reaction  positive  to  the  intradermal  and  negative 
to  the  patch  test.  In  2  cases  the  reaction  was  negative  to  the  Mantoux  test  and  positive 
to  the  patch  test. 

The  testing  material  used  was  Koch's  old  tuberculin,  supplied  in  vials  by  the  Bureau  of 
Laboratories  of  the  Xew  York  Department  of  Health. 

There  were  no  unfavorable  reactions  from  the  tuberculin  patch  test  in  our  series,  al- 
though there  was  mild  itching  in  some  cases.  The  usual  changes  were  the  production  of 
hyperemia  followed  by  the  formation  of  papules  and  tiny  vesicles,  limited  to  the  area  of  the 
skin  in  contact  with  the  tuberculin.  After  the  removal  of  the  adhesive  tape  any  reaction 
due  to  it  disappears  twelve  to  twent}--four  hours  later,  while  that  due  to  the  tuberculin 
becomes  more  distinct.  It  is  therefore  advisable  to  interpret  the  results  one  to  two  daj's 
after  removing  the  adhesive  tape.  If  the  reaction  to  the  tuberculin  patch  test  is  negative 
and  there  is  still  a  suspicion  of  tuberculosis,  the  next  procedure  should  be  a  Mantoux  test 
done  with  a  1:100  dilution  of  old  tuberculin. 

The  non-commercial  tuberculin  patch  test  is  reliable  and  compares  favorably  with  the 
intradermal  (Mantoux)  test  performed  with  0.1  mg.  of  a  1:1,000  dilution  of  old  tuberculin. 
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Diseases  of  the  Gastro-Inteslinal  Tract.  Asher  Winkelstein,  M.D.  New  York,  Oxford 
University  Press,  1942. 

This  book  embodies  in  outline  form  an  extensive  experience  in  gastroenterology  over  a 
period  of  twenty  years.  It  is  the  outgrowth  of  post-graduate  lectures  given  at  The  Mount 
Sinai  Hospital  during  that  period.  While  written  in  concise  form  it  is  noteworthy  to  find 
that  the  important  gastro-intestinal  diseases  are  presented  in  a  very  complete  manner. 

The  book  is  intensely  practical  and  even  includes  detailed  instructions  for  drug  and 
dietetic  therapy.  Although  intended  chiefly  for  medical  students  and  busy  practitioners, 
it  also  contains  much  that  is  of  great  interest  for  the  specialist.  Dr.  Winkelstein  has 
included  his  own  contributions  to  gastroenterology.  There  is  a  description  of  the  intra- 
gastric drip  therapy  for  peptic  ulcer,  the  antitoxic  B.  coli  serum  therapy  for  ulcerative 
colitis  and  the  syndrome  of  peptic  esophagitis.  Of  particular  value  are  the  chapters 
dealing  with  chronic  gastritis,  peptic  ulcer,  ulcerative  colitis  and  regional  ileitis.  This 
book  may  be  highly  recommended  for  its  clarity,  judicious  approach  and  its  great  practical 
value. 

A.  C. 

Understand  Your  Ulcer.  A  Manual  for  the  Ulcer  Patient.  Burrill  B.  CROHPf,  M.D., 
F.A.C.P.,  New  York,  Sheridan  House,  1943. 
This  book  represents  another  eft'ort  to  teach  the  lay  population  medicine,  and  meets  one 
of  the  crj'ing  needs  of  modern  medicine.  In  professional  relations  between  doctor  and  pa- 
tient it  is  essential  that  the  doctor  be  a  teacher  as  well  as  a  healer.  The  work  is  not  in- 
tended to  replace  the  physician  but  only  as  an  orientation  in  this  disease.  The  work  is 
particularly  timely  because  the  incideiici^  of  ulcer  seems  to  have  increased  not  only  in  the 
past  decade,  but  more  particulaily  in  the  jMcsent  war,  as  the  appalling  rejections  and  dis- 
charges of  recruits  in  the  armies  cloiiucntl}-  testify.  Dr.  Crohn  has  performed  a  most 
praiseworthy  job.  His  language  is  such  th:it  ttic  average  layman  may  readily  understand, 
he  has  handled  controversial  aspects  judiciously  and  his  exposition  is  clear  and  logical. 
Particularly  praiseworthy  is  Dr.  Crohn's  emphasis  on  the  psychosomatic  aspects  of  the 
ulcer  problem.  About  a  third  of  the  final  portion  of  the  book  is  a  valuable  appendix  on 
diet  written  by  Sylvia  Bayard.  The  illustrations  are  mostly  diagrammatic  and  well  ex- 
press the  spirit  of  the  book. 

E.  M. 
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PHAR:\IAC0L0GY  and  toxicology  of  SULFONAMIDES! 
ERNEST  P.  PICK,  M.D. 
PHARMACOLOGY 

I.  Sulfonamide,  the  basic  compound  from  which,  up  to  the  present,  over 
thirteen  hundred  synthetic  derivatives  have  been  produced,  was  first  synthesized 
in  1908  at  the  Vienna  Technical  Institute  by  Gehno.  Although  this  substance 
had  been  used  in  combination  with  azo-dyes  its  antibacterial  properties  had, 
on  the  whole,  remained  unknown.  Not  until  1927  was  this  work  revived  by 
Gerhard  Domagk,  who  became  interested  in  these  substances  through  Horlein, 
who  at  that  time  was  Director  of  Research  at  the  I.  G.  Dye  Research  Institute 
in  Loverkusen.  Five  years  later  Domagk,  using  a  synthetic  azo-dj^e  compound, 
sulfamido-chnjsoidin  (Prontosil)  synthesized  by  ^lietzsch  and  Klarer,  was  able 
to  demonstrate  that  mice  could  be  protected  against  otherwise  fatal  hemolytic 
streptococci  infections  hy  the  administration  of  this  compound.  Domagk  (17) 
first  published  these  observations  in  1935,  and  in  1936  Long  and  Bliss  (2)  in  this 
country  reported  on  the  chemotherapeutic  properties  of  sulfonamides,  thus 
establishing  the  basis  for  the  greatest  progress  in  the  theraov  of  infectious 
diseases  since  Ehrlich's  salvarsan  therapy  for  syphilis. 

The  investigation  of  these  compounds,  however,  has  another  biologic  impor- 
tance; these  aromatic  amino-sulfo-compounds  appear  to  throw  light  upon  certain 
of  the  most  intricate  enzymatic  processes  in  cells.  A  most  significant  observa- 
tion was  that  the  most  important  property  of  these  substances  was  not  their 
bacteriocidal  action,  but  rather  their  inhibitory  effect  on  growth  of  micro-or- 
ganisms, the  so-called  bacteriostatic  effect  exerting  a  delaying  or  inhibiting  action 
upon  the  multiplication  of  micro-organisms.  This  takes  place  without  any 
increase  in  the  defensive  powers  of  the  body,  such  as  the  natural  immunologic 
mechanisms,  with  the  formation  of  antibodies  and  immune  substances  remaining 
apparently  unaffected.  Bacteriostasis  does  not  occur  immediately  on  placing 
the  organisms  in  contact  with  the  drug;  it  takes  place  only  after  a  variable  period 
of  time,  2  to  5  hours,  after  a  so-called  "lagphase."  This  "lagphase"  in  the  action 
of  sulfonamides  is  noted  in  vitro  and  in  vivo.  It  is  suggested  that  it  is  due  to  the 
gradual  exhaustion  of  an  organic  substance  required  by  growth,  an  "essential 
metabolite"  which  cannot  be  synthesized  by  the  micro-organisms  in  the  presence 
of  sulfonamides  and  manifests  itself  by  cessation  of  cell  division. 

The  pharmacologic  action  of  these  substances  is  definitely  associated  with 
the  growth  stimulating  and  inhibiting  processes  of  micro-organisms.  Fildes 
(18)  in  1940  suggested  that  the  entire  bacterial  action  of  sulfonamides  of  in- 
hibiting bacterial  growth  is  attributable  to  the  interference  with  the  action  of  an 
essential  metabolite  without  which  bacterial  metabolism  cannot  proceed  to  the 

•  Lecture  delivered  on  March  29,  1943  at  the  monthly  Conference  of  the  New  York  In- 
stitute of  Clinical  Oral  Pathology  at  the  New  York  Academy  of  Medicine. 
From  Division  of  Laboratories,  The  Mount  Sinai  Hospital,  New  York. 
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extent  required  by  growth,  in  a  sense  therefore  interpreted  as  a  mechanism  of 
'"enzyme  blockage."  Further  important  progress  was  reported  by  Rubbo  and 
Gillespie  (23),  then  Park  and  Wood  (20),  who  found  interestingly  enough  that 
para-amino-henzoic  acid  \s  an  essential  metabohte,  having  a  marked  stimulating 
effect  upon  the  growth  of  clostridiiim-acetobutyricum,  while  the  same  compound 
exerts  a  specifically  inhibiting  effect  upon  the  bacteriostatic  action  of  sulfon- 
amides. Meanwhile  other  metabolites  were  found  essential  for  the  growth  of 
micro-organisms,  .\mong  such  various  metaboUtes  are  other  cleavage  products 
of  proteins,  as  for  example,  peptones,  tryptophane,  indol,  methionate,  then  vita- 
mins, .such  as  nicotinic  and  pantothenic  acids,  biotin.  Folic  acid,  etc.  (8).  The 
e.-<sential  metabolite,  howe\er,  which  appears  to  be  most  important  for  the 
growth  of  micro-organisms  seems  to  be  para-amino-benzoic  acid,  which  is  simul- 
taneously the  specific  inhibitor  of  the  action  of  sulfa  drugs  in  vitro  and  in  vivo 
(22).  This  bacteriostatic  elTect  of  sulfa  dmgs  may  be  selectively  blocked  by  a 
sufficient  concentration  of  such  metabolites.  Therefore  it  can  be  readily  con- 
cluded that  only  an  eft'ective  concentration  of  .sulfa  drugs  in  the  blood  is  able  to 
overcome  the  action  of  inhibitor  substances  and  to  achieve  a  sufficient  degree 
of  bacteriostasLs,  thus  leading  to  the  bacteriocidal  effect  by  the  natural  defensive 
powers  of  the  body.  Thus,  it  is  undei-standable  that  sulfonamides  may  be  in- 
effective when  introduced  into  abscess  cavities,  in  which,  as  a  result  of  autolytic 
and  enzymatic  proce.sses,  inhibitory  protein-products  such  as  peptone  and 
amino  acids  are  produced.  It  should  be  borne  in  mind,  however,  that  the  more 
powerful  agents  .such  as  sulfapyridine  or  sulfathiazole  are  bacteriostatic  in  the 
presence  of  amounts  of  inhibitor  which  completely  annul  the  action  of  .sulfanil- 
amide. Furthermore,  it  is  to  be  noted  that  sulfa  drugs  act  to  some  extent  against 
certain  bacterial  toxins  (9).  The  inhibitor  action  of  para-amino-benzoic-acid 
.seems  likewise  to  interfere  with  this  detoxifying  effect. 

The  discovery  of  e.'^sential  factoi-s  which  inhibit  the  bacteriostatic  action  of 
sulfonamides,  led  to  an  undei-standing  of  so-called  bacterial  resistance  which  Is  of 
clinical  importance.  This  bacterial  resistance  can  be  de\  eloped  in  various  micro- 
organisms under  the  influence  of  inadequate  amounts  of  sulfa  drugs  in  vivo  and 
in  vitro.  Inteasive  studies  up  to  the  present  have  failed  to  db^close  significant 
differences  in  morphology,  growth  rate,  carbohydrate  fermentation,  virulence, 
etc.  between  .sulfonamide-resL'^tant  and  su.sceptible  organisms.  MacLeod  (12) 
showed  in  one  fast  strain  of  pneumococcus  an  increase  in  the  j^roduction  of  hy- 
drogen peroxide  and  a  decrease  of  dehydrogena'^e  activity  toward  glycerol,  both 
lactate  and  pynivate  and  at  the  .same  time  an  increased  production  of  a  substance 
inhil)itory  to  the  bacteriostatic  action  of  drugs.  Recently,  however,  Landy  and 
his  associates  (20),  have  found  that  sulfonamide-resistant  strains  of  staphylococ- 
cus aureus  produce  greater  amounts  of  para-amino-benzoic-acid  than  their  parent 
straias.  It  \b  evident  that  the  quantity  of  para-amino-benzoic  acid  .synthesized 
by  resistant  strains  appeai-s  sufficient  to  explain  the  phenomena  of  sulfonamide- 
fastness  in  staphylococcus  aureus.  Former  studies  of  Mirick  (21)  yielded  similar 
re.*iults;  a  dnig-resistant  pneumococcus  synthesized  ten  times  as  much  para- 
amino-benzoic  acid  as  its  parent  strain. 
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It  is  quite  possible  that  other  micro-organisms  which  acquire  resistance  to 
sulfonamides  without  showing  an  increased  production  of  para-amino-benzoic- 
acid  produce  other  as  yet  unidentified  "anti-sulfonamide  metabolites".  It  i.s 
significant  to  note  that  Kirby  and  Rantz  (23a)  observed  that  organisms  which 
were  resistant  to  certain  bacteriostatic  concentrations  of  one  sulfa  drug  were 
equally  resistant  to  similar  bacteriostatic  concentration  of  other  sulfonamides. 
Fastness  seems  to  be  directly  proportional  to  the  relative  bacteriostatic  potency 
of  the  drugs  and  their  molar  concentration  (MacLeod  (12)). 

II.  The  clarification  of  certain  general  pharmacologic  properties  of  sulfon- 
amides calls  for  the  consideration  of  some  chemical  structural  formidas:  Of  all 
sulfa  drugs  the  sulfanilamido  group  seems  to  be  the  most  efTecti\'c  grouping. 
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Here  the  paraposition  of  the  amino  group  to  the  sulfamido  groups  Ls  essential 
to  therapeutic  effect.  All  drugs  now  clinically  used  are  the  products  of  the 
substitution  of  hydrogen  in  the  sulfamido  group  by  pyridine  {Sulfa-pyridine),  by 
thiazole  (Sulfathiazole),  by  pyrimidine  {Sulfadiazine),  by  acetimide  {Sulfaceti- 
mide)  or  by  guanidine  {Sulfaguanidine)  (figs.  1-4). 

The  substitution  of  one  hydrogen  in  the  amino  group  occurs  in  the  liver;  here 
the  sulfa  drugs  are  conjugated  with  an  acetyl-  or  with  a  glycuronic-gvoup  (13,  14). 
It  is  important  to  know  that  these  acetylated  or  glycuronated  products,  which 
may  be  in  the  blood  in  colloidal  solution  are  practically  insoluble  in  urine,  are 
deposited  as  crystals  in  the  kidneys,  and  are  eliminated  with  difficulty.  These 
acetyl  compounds  are  therapeutically  ineffective  and  constitute  a  serious  danger 
to  the  function  of  the  kidneys,  particularly  with  the  prolonged  use  of  larger  doses 
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of  slowly  eliminated  sulfa  drugs  and  restricted  water  intake.  A  fluid  intake  of 
at  least  3000  cc.  of  water  daily  and  a  urine  output  of  1400  cc.  may  avert  renal  dis- 
turl>ances;  frequently,  however,  immediate  discontinuation  of  the  damaging 
drug  may  be  required. 

The  administration  of  alkalies  for  the  purpose  of  hindering  the  precipitation  of 
crystalline  acetyl  compounds  have  not  proven  satisfactory  when  employed 
with  the  formerly  much  used  sulfapyridine.  Recent  investigators  demon- 
strated that  the  administration  of  alkali  is  of  special  benefit  when  given  in  con- 
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junction  with  .sulfadiazine  or  sulfathiazole  since  the  .sodium  bicarl^onate  (10  to 
20  Gm.  daily)  increa.ses  the  urine-.'^olubility  of  sulfadiazine-acetyl  compounds  two 
and  one-half  times  (15,  27). 

III.  The  special  pharmacological  action  of  sulfa  dnigs  depends  on  their  .solu- 
bility, rate  of  ab,sori)tion,  excretion  and  on  a  satisfactory  concentration  of  the  free 
drug  in  the  l)ody.  It  should  be  mentioned  here  that  according  to  Loughlin  and 
his  a.'^.sociates  (28)  the  acid  and  .'^odium  salts  of  Sulfapyridine,  Sulfathiazole  and 
Sulfadiazine  are  ab.sorl)ed  rapidly  {hve  minutes  after  jjeroral  administration) 
from  the  gastro-intestinal  tract,  presumably  from  the  stomach.  Even  conju- 
gated forms  arc  present  in  the  blood  as  early  as  five  minutes  following  peroral 
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administration  of  thoso  compounds  (27).  Tlio  most  important  facts  concerning 
the  clinical  use  of  these  tlrugs  are  shown,  in  accordance  w  ith  statements  by  Long 
(2,  10,  25),  :Marshall  (I,  33),  Janeway  (3),  lirown  (4)  and  others,  in  Tables  I 
and  II. 

It  must  be  noted  here,  however,  that  a  previous  view  that  the  \  ;ui<)us  sulfa 
drugs  had  a  definite  specific  action  upon  certain  pathogenic  oi  ganisnis,  no  longer 
receives  general  support;  but  rather  it  appears  that  the  bacteriostatic  action 
depends  primarily  upon  the  concentration  of  the  ionized  drug,  namely  that  the 
active  sulfonamide  exists  as  an  anion  (Fox  (19),  Schmelkes  (11),  Cowles  (Ua)). 
This  would  explain  the  various  bacteriostatic  powers  of  different  sulfa  drugs 
against  one  especially  sensitive  organism  in  vivo,  namely,  against  gonococci,  but 
also  against  one  less  sensitive  organism  as  the  tubercle  bacillus.  This  antibac- 
terial activity  of  the  sulfonamides  for  B.  tuberculosis  may  also  be  correlated  with 
their  acid  dissociation  constants  (32). 

a)  Sidfanilamide  (Prontiline)  despite  subjective  discomforts,  e.g.,  nausea, 
vomiting,  and  frequently  cyanosis,  acidosis  and  hemolytic  anemia  is  the  drug  of 
choice  in  the  treatment  of  infections  with  hemolytic  streptococci  and  a  second 
choice  with  meningococci.    It  produces  renal  complications  very  rarely  and  is 

•"'the  only  sulfa-drug  used  for  the  treatment  of  hemorrhagic  nephritis.  Sulfanil- 
amide is  not  effective  against  staphylococci  or  pneumococci.  Sulfadiazine  is  a 
close  second  choice  in  the  treatment  of  infections  produced  by  hemolytic  strep- 
tococci and  meningococci. 

Azostdfamide  [N eoprontosil)  has  the  same  properties  as  sulfanilamide  because 
the  whole  effect  of  this  drug  is  produced  hy  splitting  off'  the  sulfanilamide  com- 
pound. 

b)  Sulfapyridine  (Dagenan)  is  especially  effective  against  pneumococcal  pneu- 
monia and  is  the  only  sulfa  drug  with  antipyretic  action  (13).  This  however, 
is  not  a  reliable  criterion  for  control  of  infection.  This  drug  with  its  irregular 
absorption  producing  nausea  and  vomiting  and  renal  complications  has  been 
nearly  replaced  by  sulfathiazole  and  sulfadiazine. 

c)  Sulfathiazole  is  a  powerful  and  polyvalent  agent  and  it  is  the  drug  of  choice 
for  urinary  infections  by  Coli  bacilli,  gonococci,  staphylococci,  gas  gangrene  and 
anthrax.  Its  rapid  excretion  causes  difficulties  in  maintaining  the  desired  blood 
level.  Although  this  drug  does  not  always  provoke  subjective  discomfort,  it 
may  be  very  toxic.  Hypersensitivity  with  fever  and  severe  intoxication-symp- 
toms with  miliary  necrosis  in  \  arious  tissues  and  organs  or  lesions  in  the  myocar- 
dium, kidneys,  brain  (similar  to  arsphenamin  intoxication)  may  occur  with  rather 
small  doses  (Go). 

Sidfdiliidzole  is  better  absorbed  than  other  drug  from  the  peritoneal  cavity 
and  seems  to  be  the  drug  of  choice  for  intraperitoneal  local  use.  Conjugated 
with  succinic  acid  {succiut/l-.sulfnfhiazole)  this  drug  is  highh'  effective  in  the  local 
treatment  of  coliform  intectiou^  localized  in  the  intestines  because  of  com- 
paratively little  absorption  in  tlie  large  intestine  (4,  16,  27). 

d)  Sulfadiazine  with  low  toxicity,  without  provocation  of  nausea  is  in  general 
the  drug  of  choice  in  therapy  of  various  types  of  infections.    It  may  be  adminis- 
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teied  orally,  intraperitoneally  and  locally;  it  has  a  lower  toxicity  than  other 
sulfonamitles  (27).  It  is  superior  to  sulfathiazole  in  pneumococci  infections  and 
to  sulfanilamide  in  meningococci-meningitis  when  the  treatment  must  be  con- 
tinued for  more  than  ten  days.  For  staphylococcic  infections,  however,  sulfathia- 
zole is  i^referred.  Because  of  very  slow  excretion  a  high  blood  level  is  achieved 
earl>-.  To  avoid  delayed  severe  toxic  reactions  in  the  kidneys,  non-protein  nitro- 
gen in  the  blood,  leucocytes,  further  water  intake  and  urine  output  must  be 
checked  cautiously.  Stopping  the  drug  and  forcing  fluids  together  with  admin- 
istration of  sodumi-bicarbonate  is  the  method  for  averting  toxic  reaction. 

e)  Suljaguanidine  being  quite  water  soluble  is  absorbed  poorly  from  the 
bowel.  However,  high  concentrations  may  be  achieved  in  the  intestinal  tract 
while  the  concentration  in  the  blood  remains  low.  It  should  be  effective  in  acute 
bacillarj-  dysentery  (33). 


TABLE  I 
Some  properties  of  sulfa  drugs 


DRUG 

HjO 
solubility 

ABSORPTION 

EXCRETION 

DESIRED 

BLOOD 
LEVEL  IN 
MC.% 

.\zosulfamide  (Xcoprontosil)  

5% 

rapid 

rapid 

8-15 

Sulfanilamide  (Prontiline)  

1% 

rapid 

rapid 

8-15 

Svilfapvriilinc  (Dagenan)  

0.03% 

irregular 

mod.  rapid 

5-10 

Sulfathiazole  

0.1% 

rapid 

very  rapid 

.3-7 

Sulfadiazine  

0.01% 

fairly  slow- 

slow 

S-15 

Sulfacetimidc  (.\ll)ucid). 

1.0% 

rapid 

rapid 

4-5 

Sulfaguanidinc  

0.2% 

poor 

good 

2-5 

Succinyl  Sulfathiazole  

poor 

good 

f)  The  properties  of  Sulfacetirnide  (Albucid)  are  shown  in  Tables  I  and  II. 
This  drug  is  rapidly  absorbed  and  eliminated  from  the  blood  and  excreted  by  the 
kidneys  largely  unchanged.  It  is  indicated  for  the  treatment  of  urinary  in- 
fections especially  for  tho.se  with  B.  coli  and  gonococci.  Sulfathiazole,  however, 
seems  to  be  more  effective. 

IV.  Dosage:  For  severe  infections  all  sulfa  dmgs  may  be  administered  orally, 
4-()  Clm.  in  divided  doses  for  the  first  two  days,  for  milder  infections  (as  of  the 
urinary  tract )  2-3  (Im.  daily  in  divided  doses  for  10  to  12  days.  For  intravenous 
use  .sodium  sidfadiazine  5  per  cent  solution  in  distilled  water  or  in  saline  has  a 
great  advantage  over  sodium  sulfathiazole  because  of  its  slower  excretion.  For 
subcutaneous  administration  only  0.5-1-2  per  cent  solutions  are  indicated; 
stronger  concentrations  are  very  dangerous  because  of  the  alkalinity  of  these 
sodium  salts.  Sulfanilamide  in  1  per  cent  .solution  may  be  used  because  it  is 
rapidly  absorbed.  Other  slowly  absorbed  drugs  lead  to  an  accumulation  in  the 
blood  after  repeated  doses.  Crystalline  sulfanilamide  0.05-0.1  Gm.  per  square 
inch  ecjuivalent  to  two  and  one-half  centimeters  of  woimd  surface  is  recom- 
mended for  local  treatment  of  wounds;  a  synergistic  effect  has  been  shown  when 
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applied  with  azochlonimide  solution  in  1 :3300  in  dressings,  which  is  effective  in 
neutralizing  the  action  of  the  sulfa  drug  inhibitors  (16). 

TOXICOLOGY. 

It  is  evident  that  substances  Hke  the  sulfonamides,  which  can  go  into  com- 
bination with  numerous  metabolites  in  the  body  can  as  well  produce  toxic 
reactions  and  metabolic  disorders  in  various  organs.    So,  for  example,  it  is  note- 

TABLE  II 


Some  properties  of  sulfa  drugs 


DRUG 

ACETVLATIOX  IN 
To  OF  TOTAL  AMT. 

RENAL 
COMPLICATIONS 

PRINCIPAL  BACTERIOSTATIC  EFFECT 

.\7.OSulfamide 

(Xeopronto- 
sil) 

Slight  (.10-15) 

Mild 

Very  rare 

Hemolytic  streptococci 
Meningococci 
Actinomycosis 
Gas  gangrene 
Lymphopathia  venereum 

Sulfanilamide 
(Prontiline) 

Slight  (10-15) 

Mild  (naus.- 
vom.) 

Very  rare 

Sulfapyridine 
(Dagenan) 

Great  (15-75) 

Mild  (naus.- 
vom.) 

Hematuria 
freq. 

Pneumococci 
Meningococci 

Sulfathiazole 

Slight  (10-30) 

Toxic  (naus.- 
vom.) 

Oliguria  and 
Hematuria 

Staphylococci 
Coli  bacilli 
Gonococci 

Sulfadiazine 

Slight  (10-30) 



Low- 

Oligura  and 
Hematuria 

Pneumococci 
Meningococci 
Staphylococci-meningitis 

Sulfacetimide 
(Albucid) 

Slight 

Mild 

Oligura 
occas. 

Gonococci 
Urinary  infection 
Coli  bacilli 

Sulfaguanidine 

Moderate 

Mild 

Bacillary  dysentery 

Succinyl  Sul- 
fathiazole 

Moderate 
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worthy  that  even  the  administration  of  small  amounts  of  many  of  these  com- 
pounds can  result  in  marked  nutritional  disorders  in  small  experimental  animals. 
Sebrell  and  his  co-workers  (6)  showed  that  a  diet  containing  only  1  per  cent  of 
sulfaguanidine  or  sulfasuxidine  is  able  to  inhibit  the  grow  tli  of  rats,  perhaps  by 
means  of  lowering  the  intestinal  synthesis  of  essential  growth  factors;  further  to 
produce  Biotin-vitamin  K  and  Folic  acid-deficiency  (29)  in  purified  diets. 

Among  the  toxic  effects  observed  in  the  human  body  we  must  especially 
differentiate:  1)  effects  upon  the  central  nervous  system;  2)  effects  upon  thermo- 
regulation; 3)  effects  upon  the  blood  picture;  4)  organic  damage  to  liver  and 
kidneys;  and  5)  skin  changes. 
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1)  Among  the  toxic  effects  upon  the  central  nervous  system  commonly  noted 
in  humans  are  anorexia,  nausea  and  vomiting.  These  symptoms  seem  to  be 
caused  by  yet  unknown  disturbances  in  metabolism  of  the  central  nervous  system 
and  are  not  due  to  gastric  irritation.  Large  doses  of  sulfonamides  cause  con- 
vulsions and  spasticity  in  animals,  an  indication  of  the  action  of  sulfa  drugs  on  the 
central  nervous  system.  It  may  be  that  other  parts  of  the  nervous  system  are 
also  injured  by  these  drugs.  An  important  practical  point  mentioned  by  Jane- 
way  (3)  is  that  ambulatory  patients  taking  sulfonamides  may  show  a  slowed  reac- 
tion time,  thus  making  it  necessary  that  special  care  should  be  observed  by  these 
pei-sons  in  driving  a  car,  crossing  the  street  or  performing  manual  work.  Ver- 
tigo, lack  of  coordination,  mental  lapses  and  various  other  motor  and  psychic 
disturbances  are  commonly  observed  in  the  course  of  sulfanilamide  and  sulfa- 
pyridine  administration,  but  are  less  frequent  with  sulfathiazole  and  especially 
with  sulfadiazine.  In  this  connection  it  must  be  further  pointed  out  that  the 
preliminary  treatment  with  sulfa  drugs  leads  to  a  considerable  increase  in  the 
toxicity  of  papaverine,  codeine,  morphine,  barbiturates  and  novocaine-adrenalin 
mixtures  (5).  In  this  respect  the  newest  investigations  of  S.  Glaul^ach  (24)  are 
of  interest :  they  demonstrate  that  the  brains  of  mice  whicli  have  been  pre-treated 
with  sulfapyridine  possess  an  increased  permeability  to  methylene  blue.  This 
phenomenon  may  be  perhaps  one  of  the  factors  producing  an  increased  suscepti- 
bility of  sulfa  drug-treated  animals  to  alkaloids  and  narcotics. 

2)  Other  important,  and  perhaps  one  of  the  commonest  reactions  observed, 
is  "dmg-fever".  The  mechanism  of  this  phenomenon  is  at  present  not  under- 
stood, and  may  occur  without  accompanying  rash,  arthralgia  or  lymphade- 
nopathy.  This  condition  seems  to  result  from  individual  sensitization  to  the 
drug,  despite  the  fact  that  up  to  this  time  no  one  has  been  able  to  find  specific  anti- 
bodies in  patients  with  such  a  hypersensitivity.  Attempts  were  made  to  trans- 
fer hypei-sensitivity  passively  with  serums,  but  were  entirely  unsuccessful. 
Sulfathiazole  aj^pears  to  be  the  greatest  offender  in  this  regard  while  sulfadiazine 
is  the  least,  according  to  Long  (25).  It  is  perhaps  interesting  to  note  that  sulfa- 
pyridine  sometimes  markedly  depresses  fever;  this  action,  liowe^er,  cannot  be 
attributed  to  the  bacterial-therapeutic  effect  of  this  drug  (14a). 

3)  All  sulfonamides  may  jjroduce  blood  disorders  of  almost  any  type.  Hemo- 
lytic anemia  with  hemoglobinuria  is  quite  commonly  a  complication  of  sulfanil- 
amide and  sulfapyridine  administration,  but  is  apparently  not  associated  with 
any  permanent  damage  if  treatment  is  discontinued  before  the  anemia  becomes 
severe.  The  anemia,  however,  tends  to  recur  in  about  two-thirds  of  tiie  .sus- 
ceptible patients  if  the  dmg  is  repeated  a  second  time.  Sulfathiazole  or  sulfa- 
diazine raiely  produce  this  type  of  toxic  reaction. 

Sulfonamide-cyanosis  seems  to  be  due  to  a  combination  of  met  hemoglobin  and 
colored  oxidation  product  formation  of  sulfanilamide;  this  cyanosis  is  not  actu- 
ally harmful  and  may  be  revei-sed  by  the  reducing  action  of  methylene  blue 
(0.0()5  to  0.13  Gm.  every  hour  orally,  or  1  to  2  mg.  per  kg.  intravenously)  (34, 
35).  This  condition  may  l)e  of  significance  in  aviation  medicine  because  of  the 
anoxia  w  hich  conld  rc-iill  from  the  formation  of  methemoglobin. 
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The  most  feared  toxic  complication  is  agranulocytosis  because  granulocytes 
are  particularly  susceptible  and  agranulocytosis  or  granulocytopenia  therefore 
occur  if  treatment  is  continued  beyond  the  twelfth  day.  Sulfapyridine  seems  to 
be  the  drug  most  responsible  for  this  type  of  toxicity  which  is  rarely  encountered 
in  the  administration  of  sulfathiazole  or  sulfadiazine.  Leucopenia  and  thrombo- 
cytopenia with  accompanying  purpura  may  result  from  the  use  of  all  these  drugs 
but  it  is  to  be  noted  that  the  latter  is  a  rare  toxic  reaction. 

Of  high  interest  are  some  experimental  investigations  showing  the  importance 
of  B-vitamins  in  the  development  and  treatment  of  these  blood-dyscrasias. 
Sebrell  and  his  associates  (6)  produced  in  rats  receiving  purified  diets  into  which 
1  per  cent  of  sulfaguanidine  or  sulfasuccidine  were  incorporated  agranulocytosis, 
granulocytopenia,  leucopenia  and  hypocellularity  of  bone  marrow.  These  blood 
dyscrasias  are  perhaps  connected  with  biotin  deficiency  and  can  be  prevented  or 
successfully  treated  with  liver  preparations.  Besides  these  blood  abnormalities 
there  occurred  in  such  animals  hyaline  sclerosis  and  calcification  of  blood  vessels. 
C.  A.  Elvehjem  (29)  reports  to  be  able  to  develop  in  rats  following  treatment  with 
certain  sulfa  drugs  blood  disorders  (white  blood  cell  anemia)  produced  prol)ably 
by  lack  of  Folic  acid,  one  of  the  newest  B-vitamins;  thus,  this  anemia  can  be 
prevented  by  Folic  acid. 

4)  Of  great  interest  also  is  the  visceral  damage  usually  associated  with 
damage  to  the  circulatory  apparatus.  It  must  be  emphasized  that  especially 
two  organs  are  involved  here,  the  liver  and  kidneys.  Liver  damage  has  been 
responsible  for  a  number  of  fatalities  in  which  the  pathology  \\-as  similar  to  that 
found  in  acute  yellow  atrophy  of  the  liver.  Enlargement  of  liver,  spleen  and 
axillary  lymph  nodes  is  a  common  and  earh'  sign  of  intolerance  in  the  treatment 
of  gonorrhea  with  sulfapyridine  (30). 

The  kidneys  may  be  damaged  twofold :  First  by  blockage  of  the  kidnej'  tubules 
and  pelvis  or  ureters  with  precipitated  acetylated  sulfo-compounds  or  secondly 
by  the  development  of  a  tme  toxic  nephritis  simulating  the  nephrosis  of  mercury 
bichloride  poisoning.  This  may  result  especially  from  sulfathiazole  administra- 
tion even  with  rather  small  doses.  This  sulfathiazole  poisoning  seems  to  be  the 
7nost  dangerous  type  because  it  is  sometimes  associated  with  myocardial  lesions, 
encephalopathy  (hemorrhagic  type  of  encephalitis)  and  with  multiple  small 
nodules  of  miUary  necrosis  in  the  various  tissues.  An  explanation  of  this  severe 
and  frequently  fatal  poisoning  still  remains  to  be  found  (Go).  Hematuria  is  of 
importance  when  administering  sulfapyridine,  sulfathiazole,  and  sulfadiazine; 
at  this  point  it  should  be  noted  that  the  greatest  advantage  of  sulfanilamide 
therapy  is  the  rare  occurrence  of  renal  complications. 

A  remarkable  observation  is  the  thyroid  hyperplasia  in  rats  which  occurs  under 
influence  of  various  sulfa  dmgs;  that  is  considered  to  be  compensatoiy  to  the 
failure  of  thyroid  hormone  synthesis  (31). 

5)  Skin  manifestations  of  various  types  may  occur,  frequenth^  accompanied 
by  fever,  lymphadenopathy,  splenomegaly,  and  arthralgia.  These  symptoms 
are  comparable  in  some  instances  to  serum  sickness.  Sulfathiazole  is  again  the 
most  frequent  cause  of  these  complications  and  sulfadiazine  the  least.  Photo- 
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sensitization  may  develop  during  sulfonamide  therapy  and  it  is  therefore  impor- 
tant to  instruct  patients  to  avoid  direct  rays  of  the  sun  and  ultra-violet  radiation. 
Usually  these  complications  are  mild  and  harmless,  but  occasionally  there  may 
occur  a  fatal  pemphigus  even  though  the  drug  has  been  stopped.  Dermatitis 
produced  experimentally  in  rats  given  sulfaguanidine  or  sulfasuxidine  is  cured 
by  Biotin  as  was  shov\-n  by  Spicer.  Daft,  Ashburn  and  Sebrell  (6). 

Dowling  and  Lepper  (7)  reported  recently  toxic  reactions  following  therapy 
with  sulfapyridine.  sulfathiazole  and  .sulfadiazine;  they  have  found  toxic  effects  in 
29.9  per  cent  of  498  patients  treated  with  .sulfapyridine,  11.8  per  cent  of  321 
patients  treated  \\-ith  sulfathiazole  and  7.7  per  cent  treated  with  .sulfadiazine. 
The  optimal  therapy  for  most  infectious  diseases  at  the  present  time  involves  the 
use  of  sulfadiazine  according  to  these  authors.  The  only  death  in  the  entire 
series  occurred  in  a  patient  with  acute  hemolytic  anemia  following  sulfapyridine 
therapy. 

Long  (25)  reports  that  approximately  five  thousand  deaths  have  been  caused 
to  date  by  .sulfanilamide  therapy.  Most  of  the.se  fatal  toxic  reactions  were  due 
to  the  development  of  agranulocytosis  and  acute  hemolytic  anemia.  Though 
this  mortaUty  Is  not  high  in  comparison  to  the  great  number  of  cases  treated  with 
sulfa  dmgs,  he  believes  that  these  casualties  could  be  considerably  reduced  by 
daily  examination  of  all  patients,  "observing  the  urine  output  and  making  total 
white  blood  cell  counts  at  frequent  intervals;  prompt  withdrawal  of  the  drug 
and  the  forcing  of  fluids  at  the  fii-st  sign  of  trouble  will  result  in  most  instances  in 
prompt  recover}-  from  the  toxic  reaction." 

The  continuation  of  sulfonamide  drug  administration  is  justified  despite  mod- 
erate toxicity  only  in  severe  infections  such  as  in  cases  of  meningitis  and  bac- 
teremia in  which  the  prognosis  ordinarily  is  poor.  In  mild  illne.ss  such  as  gonor- 
rhea and  tonsillitis  the  continued  use  of  sulfonamides  despite  marked  symptoms 
of  headache,  vertigo,  nausea,  anorexia,  rash  and  other  signs  may  be  sometimes 
ver>'  dangerous  to  the  patient;  these  mild  .symptoms  may  frequently  precede, 
as  Brown  (4)  emphasized,  more  serious  complications  and  require  the  discon- 
tinuance of  .sulfonamides. 

You  will  recognize  from  this  brief  report  that  these  excellent  drugs,  when  in 
the  hands  of  experienced  physiciaas,  contribute  a  great  deal  to  the  success  of 
present  therapy,  but  must  always  be  used  only  with  the  greatest  care. 
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Retroperitoneal  tumors  form  an  important  group  of  neoplasms  in  infancy  and 
childhood.  The  two  most  common  retroperitoneal  tumors  are  neuroblastoma 
sympatheticum  and  embryoma  of  the  kidney.  Thus,  in  a  group  of  301  malig- 
nant tumors  in  childhood  removed  either  at  operation  or  at  autopsy  during  the 
ten-year  period  ending  September  1939,  Farber  (6)  collected  32  cases  of  retro- 
peritoneal neuroblastoma  and  30  cases  of  embr.yoma  of  the  kidney;  in  the  same 
period,  1  retroperitoneal  teratoid  tumor  A\as  found.  A  recentlj'  observed  case 
of  retroperitoneal  teratoid  tumor  in  an  infant  led  to  a  review  of  the  literature  of 
this  unusual  condition. 

CASE  REPORT 

History  (Adm.  487980).  A  female  infant,  aged  3  months,  was  admitted  to  The  Mount 
Sinai  Hospital  on  April  8,  1942.  The  infant  was  born  full-term,  weighing  8  pounds  and  2 
ounces.  An  increase  in  the  size  of  the  abdomen  was  noted  by  the  mother  at  the  age  of  6 
weeks,  the  abdominal  enlargement  becoming  progressively  greater.  The  only  other 
complaint  was  constipation. 

Examination.  The  infant  was  well  developed  and  well  nourished,  weighing  12  pounds 
and  2  ounces.  The  head  was  symmetrical  in  outline,  the  posterior  fontanelle  was  closed, 
and  the  anterior  fontanelle  measured  2  cm.  in  diameter.  There  were  no  abnormalities  of  the 
eyes,  ears,  nose,  and  throat.  Pea-sized  lymph  nodes  wefe  palpable  in  the  cervical,  axillarj', 
and  inguinal  regions.  The  heart,  lungs,  extremities,  and  genitalia  were  normal.  The  deep 
reflexes  were  active  and  equal. 

Dilated  veins  in  the  abdominal  wall,  filling  from  below  upward,  were  noted.  There  was 
marked  swelling  of  the  abdomen  with  an  obvious  bulge  in  the  left  flank  (fig.  1).  This 
enlargement  was  produced  by  a  huge  mass  which  filled  the  left  flank  and  the  left  side  of  the 
abdomen  from  the  costal  margin  to  the  pelvis,  with  an  extension  of  the  mass  into  the  right 
lower  quadrant.  The  tumor  was  firm,  elastic,  and  ballotable  into  the  left  lumbar  region. 
Several  walnut-sized  hard  masses  were  palpable  in  the  right  lower  quadrant  of  the  abdomen 
at  a  distance  from  the  large  tumor.  The  edge  of  the  right  lobe  of  the  liver  was  felt  at  the 
costal  margin.  The  spleen  was  not  palpable.  On  rectal  examination,  a  hard  nodule  was 
felt  high  on  the  right  side. 

Laboratory  data.  Urine:  No  abnormalities  except  for  a  slight  trace  of  albumin.  Blood: 
hemoglobin,  15.8  gm.  per  100  cc;  red  blood  cells,  5,900,000;  leucocytes,  16,100,  of  which 
there  were  24  per  cent  polymorphonuclear  leucocytes,  64  per  cent  h^mphocytes,  6  per  cent 
myelocytes,  3  percent  monocytes,  2  per  cent  eosinophiles,  and  1  per  cent  basophiles.  Blood 
urea  nitrogen,  21  mg.  per  cent.  Wassermann,  Schick,  Alantoux,  and  Brucella  tests, 
negative. 

Roentgen  examination  of  the  chest  and  long  bones  revealed  no  abnormalities.  An  x-ray 
film  of  the  abdomen,  without  the  use  of  contrast  media,  showed  a  large  mass  filling  the 
left  side  and  part  of  the  right  side  of  the  abdomen;  small  areas  of  irregular  opacification 
were  noted  on  the  right  side  just  above  the  right  iliac  crest.  An  intravenous  pyelogram 
(fig.  2)  revealed  the  mass  as  noted  in  the  film  of  the  abdomen,  with  the  intestines  displaced 
to  the  right  side  of  the  abdomen.  No  abnormality  was  noted  in  the  right  upper  urinary 
tract;  the  left  kidney  pelvis  was  only  faintly  visualized,  but  no  gross  abnormalitj^  in  the 
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contour  of  the  calyces  was  demonstrated.  The  right  psoas  margin  was  faintly  outlined, 
and  the  left  psoas  margin  was  obliterated. 

Operation.  Under  ether  anesthesia,  a  long  oblique  incision  was  made,  extending  from 
the  left  flank  across  the  left  mid-abdomen  to  the  right  lower  quadrant,  dividing  the  left 
rectus  and  oblique  musculature  and  a  portion  of  the  right  rectus  muscle. 

A  large  tumor,  filling  most  of  the  abdominal  cavity,  was  found.  The  tumor  measured 
about  6  inches  in  diameter,  and  was  spherical  in  outline.  The  appearance  and  consistency 
of  the  tumor  varied;  much  of  it  was  cystic,  its  wall  whitish  in  color  and  thick.  In  the  lower 
solid  portion  of  the  timior.  areas  of  calcification  were  felt.    The  mass  encroached  upon  the 


Fig.  1.  Preoperative  photograph  of  the  infant  .sliowing  iiiarked  abdominal  enlargement 

entire  length  of  the  descending  colon  which  overlay  its  left  lateral  surface.  The  left  colic 
vessels  were  in  close  proximity,  and  in  places  adherent,  to  the  wall  of  the  tumor.  The  small 
intestines  and  a  mobile  cecum  were  compressed  into  the  right  lumbar  gutter. 

In  order  to  reduce  the  size  of  the  cystic  portion  of  the  tumor,  a  trocar  and  cannula  were 
inserted  into  it  and  about  GiK)  cc.  of  white  mucoid  fluid  were  aspirated.  By  sharp  and  blunt 
dissection,  a  plane  of  cleavage  was  established  to  the  left  of  the  tumor  and  developed  just 
mesial  to  the  colic  vessels.  At  the  areas  of  close  attachment  to  the  vessels,  where  dissection 
was  more  difficult  and  where  the  wall  of  the  tumor  was  quite  thick,  some  bleeding  was 
encountered  from  branches  of  the  left  colic  vessels.  The  third  portion  of  the  duodenum 
and  the  first  loop  of  jejunum  were  adherent  to  the  dome  of  the  tumor,  but  these  structures 
were  .separated  from  the  mass  without  difficulty.    T\if  .«olid  portion  of  the  tumor,  in  its 
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lower  right  half,  was  relatively  (ixcd  posteriorly,  hut  could  he  satisfactorily  nu)i>ilize(l. 
When  romplete  mobilization  of  the  tumor  on  all  sides  had  i)een  pei'forined,  no  fixed  attach- 
ment posteriorly  was  found..  After  removal  of  the  tumor,  most  of  the  lumbar  retroperi- 
toneal space,  the  aorta,  the  inferior  vena  cava,  and  the  left  kidney  and  ureter  were  exposed. 
There  was  no  obvious  bleecling  from  the  retroperitoneal  tissues.  Two  broad  layers  of  the 
posterior  peritoneum  were  then  developed,  extending  from  the  ascending  colon  on  the  right 
to  the  descending  colon  on  the  left,  from  the  third  portion  of  the  duodeiumi  above  to  the 
iliac  region  below.  These  layers  of  peritoneum  were  aiiproxiinated  with  interrupted  sutures 
of  fine  silk. 


Fig.  2.  Roentgenogram  of  the  abdomen  antl  intravenous  pyelogram  showing  the  large 
mass  filling  most  of  the  abdomen  and  displacing  the  intestines  to  the  right  side;  areas  of 
ossification  in  the  tumor  are  visualized  just  above  the  right  iliac  crest. 

The  abdominal  wall  was  closed  in  layers.  A  continuous  5-0  ehromicized  catgut  suture 
was  used  for  the  peritoneum,  and  interrupted  fine  silk  sutures  for  the  ohli(iue  musculature, 
rectus  sheath,  and  skin. 

Course.  An  intravenous  infusion  of  5  per  cent  glucose  in  saline  and  citrated  l)lo()(l  was 
administered  throughout  the  operation  ;  100  cc.  of  blood  were  given  during  the  operation 
and  in  the  early  postoperative  hours.  Additional  transfusions  of  citrated  hlood  were 
administered,  100  cc.  on  the  first  postoperative  day,  and  75  cc.  on  tiic  second  day;  during 
this  period  the  intravenous  glucose-saline  was  continued.  During  the  second  and  third 
postoperative  days  2  grams  of  sulfathiazole  were  given.  Feedings  were  started  on  the 
second  day. 

There  were  rises  in  temperature  to  104°F.  on  the  first  postoperative  day,  103°F.  on  the 
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second  tlay,  and  101. 4°F.  on  the  seventh  day;  the  temperature  was  otherwise  normal. 
Following  mild  sliock  during  the  fir.st  48  hours  after  operation,  the  convaleseenee  was  un- 
eventful. The  tlermal  sutures  were  removed  one  week  after  operation.  The  wound  healed 
by  primary  union  e.xeept  for  a  small  area  of  superficial  subcutaneous  infection  (fig.  3). 
The  infant  was  tlischarged  17  days  after  operation,  weighing  9  pounds  and  10  ounces. 

Examination  on  May  8, 1942, 1  month  after  operation,  showed  a  gain  of  6  ounces  in  weight 
and  the  general  condition  to  be  excellent.  An  additional  gain  in  weight  of  3  pounds  was 
noted  on  June  8,  1042.  2  months  after  operatiim 


Fifi.  3.  Photograph  of  the  abdomen  showing  the  wound  two  weeks  after  operation 


Kcpnrl  of  palholngy.  Tlic  specimen  (fig.  4)  was  a  cystic  tumor  which  measured  about  0 
inches  in  diameter.  The  surface  was  nodular,  in  part  smooth,  and  in  part  covered  l)y 
membranous  adhesions.  Most  of  the  surface  was  white  in  color,  l)ut  there  were  some  bhiish 
nodules  and  areas  of  hemorrhage.  The  cystic  portion  of  the  tumor  was  made  up  of  a  large 
cyst  and  many  smaller  cysts ;  several  daughter-cysts  were  ff)und  in  the  wall  of  the  large  cyst. 
One  j)ortion  of  the  wall  of  the  large  cyst  consisted  of  nerve  tissue  and  cartilage.  Bone  was 
found  in  one  of  the  daughtcr-cy.sts.  The  smaller  solid  portion  of  the  tumor,  in  the  bluish 
nodulc.K.  was  made  up  of  cartilage  and  nerve  tissue. 


Fu.. 


I'iiolograph  of  the  tumor  showing  the  cystic  structure 
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On  microscopic  cxnniiiiatioii,  rciircscntativcs  of  tiic  thrc(>  cinlnyoiinl  l.iyci-.s  were  found. 
The  mesodermal  i>k'iiUMits  predominated  as  cartilaf^e  (fig.  5  B),  l)()ne,  an  immature  tooth, 
smooth  muscle,  fat,  and  connective  tissue.  The  structures  of  ectodermal  origin  were 
s(iuamous  epithelium  which  lined  many  of  the  cysts  (fig.  5  A),  sebaceous  glands,  and  nerve 
tissue.  Entodermal  tissues  were  least  frequent  and  were  represented  by  columnar  epi- 
thelium and  goblet  cells  as  seen  in  the  large  intestine,  and  columnar  ciliated  cpithcliuin 
suggesting  bronchial  mucous  membrane. 

GENESIS  -VXD  P.VTHOLOGY 

The  classification  of  teratoid  tumors  is  in  a  somewhat  confuse:!  state.  The 
following  definition  is  useful  (Williams  (25)):  A  teratoma  comprises  easily 
recognizable  fetal  parts,  more  or  less  included  in  the  tissues  of  the  autosite;  the 
term  teratoid  tumor  refers  to  tumors  containing  derivatives  of  the  blastodermic 


Fin.  ,5A.  Sections  of  the  tumor  (photomicrograph,  X  200)  showing  cyst  wall  lined  by 
squamous  (>j)it helium;  B.  area  of  cartilage  and  smooth  muscle. 

layeis  without  the  formation  of  organs.  These  ttimors  are  not  homologous 
with  the  embryo,  and  they  possess  none  of  the  characteristics  essential  for 
independent  existence.  They  are  attributed  to  descent  fioni  a  totii^otential 
germinal  cell  or  blastomere.  It  has  been  assumed-  that  these  tumors  are  the 
result  of  an  irregularity  or  malformation  of  the  primitive  sti'eak,  usually  arising 
in  the  vicinity  of  the  caudal  or  cephalic  end  of  the  developing  body-axis,  but  their 
topographical  distribution  in  post-embiyonic  life  may  be  diverse.  All  the 
members  of  the  intraabdominal  group  center  about  the  vicinity  of  the  primiti\'e 
mesentery;  they  are  always  extraperitoneal,  being  in  existence  l)efore  the  perito- 
neum is  evolved. 

Teratoid  tumors  contain  repi'esentatives  of  the  embryonal  elements,  ectoderm, 
entoderm,  and  mesoderm,  in  a  disorderly  arrangement.  The  less  highly  special- 
ized somatic  tissues  are  usually  represented — the  general  mesenchyme,  the 
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various  forms  of  surface  and  duct  epithelium,  and  simple  glands.  The  most 
common  derivatives  of  the  ectoderm  are  the  epithelium  of  the  skin  and  its 
appentlages,  and  elements  of  the  nervous  syst.em  in  their  less  specialized  forms. 
Of  the  entodermal  derivatives,  the  respiratory  and  alimentary  systems  are 
usually  rojjresented  in  their  simplest  forms  as  bronchial  and  intestinal  mucous 
membranes.  Derivatives  of  the  general  mesenchyme  are  usually  present  in 
abundance;  skeletal  t.is.sues  and  muscle  are  common. 

Teratoid  tumors  are  partly  cystic  and  partly  solid;  the  cysts  are  usually 
multiple,  with  one  large  cyst  occupying  the  greater  part  of  the  tumor.  Retro- 
peritoneal teratoid  tumors  in  infancy  and  childhood  are  not  malignant  in  the 
strict  jxithologic  sense,  but  they  shoidd  be  considered  as  malignant,  in  that 
they  cause  death;  one-half  of  the  tumors  in  the  literature  were  described  at 
autop.sy.  Later  in  life  a  malignant  change  may  aflfect  one  or  .several  of  the 
con.stituent  ti.ssues,  although  not  always  in  equal  degree. 

CLIXIOAL  FEATURES 

The  ages  of  the  23  reported  patients  (Table  1)  varied  from  new-l)<)rn  to  17 
years.  Eighteen  of  the  children  were  below  the  age  of  2  years.  Both  sexes  were 
represented:  13  males,  8  females,  and  2  not  stated. 

The  history  was  that  of  enlargement  of  the  abdomen,  an  abdominal  ma.ss 
usually  being  noted  early  in  the  coui-se  of  the  di.sease.  The  rate  of  growth 
of  the  tumor  was  not  indicated  in  many  of  the  reports,  but  some  of  the  masses 
had  not  increased  in  size  during  observation  for  several  months.  Abdominal 
pain  was  an  infrequent  symptom;  the  early  age  of  the  patients  was  probal)ly 
a  factor.  Later  in  the  course  of  ob.sen-ation,  fever,  vomiting,  loss  of  weight, 
anorexia,  and  constipation  were  occasionally  noted.  Although  such  tumors 
are  in  close  proximity  to  the  kidneys,  urinaiy  symptoms  have  not  been  ob- 
.served. 

On  examination,  an  abdominal  ma.ss,  finri  in  consistency,  was  noted  in  all 
ca.ses.  There  was  a  .striking  difference  in  the  location  of  the  tumor;  13  mas.ses 
occurred  on  the  left  side,  5  on  the  right  side,  and  5  on  both  sides  of  the  abdomen. 
The  large  mas.ses  were  u.sually  found  to  extend  beyond  the  midline  to  the  op- 
posite .side,  and  were  ballotable  into  the  lumbar  region.  The  size  of  the  tumor 
was  usually  large  in  proportion  to  the  child's  abdomen,  a  frequent  description 
being  that  of  an  adult  head.  Dilated  veins  of  the  abdominal  wall  were  oc- 
casionally noted. 

Roentgen  studies  were  performed  in  only  one  case,  revealing  areas  of  ossifica- 
tion in  the  tumor.  In  this  child,  a  pyelogram  revealed  a  downward  displacement 
of  the  kidney. 

DIAGNOSIS 

Retroperitoneal  teratoid  tumors  in  infancy  and  childhood  may  l)e  differentiated 
from  other  tumors  occurring  in  this  region.  As  previously  stated,  neuroblastoma 
sympatheticum  is  the  most  frefjuent  retroperitoneal  tumor  in  childhood.  Symp- 
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TABLE  1 

Resume  of  Cases  of  Retroperitoneal  Tumors  in  Infancy  and  Childhood 


NO 

YEAR 

REPORTED  BY 

AGE 
SEX 

CLINICAL 
MANIFESTATIONS 

OBTAINED 
BY 

TUMOR  LOCATION 

CONSISTENCY 
GERM  LAYER  DERIVA- 
TIVES 

OPERATION 
AND  RESULT 

•  

1 



1871 

Dickinson 

2  yrs. 

Abdominal  mass 

Autopsy 

Left  half  of  abdomen 

(U.  S.  A.) 

F. 

since  age  of  3 

4  X  4  X  B  inches 

mos.;  anorexia 

Cystic  and  solid 

and  fever  (late) 

Ectoderm  and  meso- 

derm 

2 

18S0 

Hosmer 

S  mos. 

Abdominal  en- 

Autopsy 

Right  half  of  abdomen 

(U.  S.  A.) 

F. 

largement  since 

Child's  head 

age  of  1  mo.; 

Cystic  and  solid 

anorexia,  fever, 

Ectoderm,  entoderm. 

and  weight  loss 

and  mesoderm 

(late);  abdomi- 

nal   mass;  di- 

lated   veins  of 

abdominal  wall 

3 

1898 

Uude  (Ger- 

9 yrs. 

Abdominal  mass 

Operation 

L.L.Q.  of  abdomen 

Excision  (partial) 

many) 

M. 

and  au- 

20 X  7  cm. 

and  marsupiali- 

topsy 

Cystic  and  solid 

zation  (transperi- 

Ectoderm and  meso- 

toneal) 

derm 

Death  9  days  after 

operation 

4 

1904 

Kon  (Japan) 

9  mos. 

Abdominal  mass 

Operation 

Left  half  of  abdomen 

Excision 

M. 

Child's  liead 

Death 

Ectoderm,  entoderm. 

and  mesoderm 

5 

1906 

Schonholzer 

2  j  rs. 

Abdominal  mass 

Autopsy 

L.U.Q.  of  abdomen 

(Ger- 

M. 

12  X  10  X  11  cm. 

many) 

Cystic  and  solid 

Ectoderm,  entoderm. 

and  mesoderm 

6 

1907 

Durante  an<l 

New 

Autopsy 

Both  sides  of  abdomen 

David 

born 

Fetal  head 

(France) 

Ectoderm  and  meso- 
derm 

7 

1909 

Johnson  and 

3  yrs. 

Abdominal  mass 

Operation 

Left  half  of  abdomen 

Incision  of  cyst  (ex- 

Lawrence 

M. 

for  3  mos.;  sco- 

and au- 

ID X  10  X  7.5  cm. 

traijeritoneal) 

(England) 

liosis  of  lumbar 

topsy 

Cystic  and  solid 

Deatli 

spine 

Ectoderm,  entoderm, 

and  mesoderm 

s 

1909 

Kolb  (Ger- 

7 wks. 

Abdominal  mass 

Autopsy 

Left  half  of  abdomen 

many) 

F. 

since  age  of  9 

12  X  15  X  7.5  cm. 

days;  dilated 

Cystic  and  solid 

veins  of  abdomi- 

Ectoderm, entoderm. 

nal  wall 

and  mesoderm 

g 

1910 

Kusnetzow 

4  mos. 

Abdominal  mass 

Autopsy 

7  mos.  pregnant  uterus 

(Ger- 

M. 

Entoderm  and  meso- 

many) 

derm 

10 

1911 

Bauer  (Ger- 

14 yrs. 

Abdominal  en- 

Operation 

Left  half  of  abdomen 

Incision  of  cyst  (ex- 

many) 

M. 

largement  for  5 

and  au- 

Child's head 

traperitoneal) 

mos.;  abdomi- 

topsy 

Cystic  and  solid 

Death  23  days  after 

nal  pain  and  loss 

Ectoderm  and  meso- 

operation 

of  weight;  ab- 

derm 

dominal  mass; 

dilated  veins  of 

abdominal  wall 
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TABLE  l—Co7itivued 


NO. 

\XAB 

REPORTED  BY 

AGE 
SEX 

CLINICAL 
M.\NIFESTATIONS 

SPECIUEN 
OBTAINED 
BY 



11 



1912 

Sand  and 

15  yrs. 

.Abdominal  mass 

O  Iteration 

Lerat  (Bel- 

M. 

for  10 yrs.;  fever 

Rium) 

for  2  wks. 

12 

1919 

Portugal 

17  yrs. 

.Mxlomiiiul  mass 

Operation 

(France) 

F. 

for  9  yrs.;  ab- 

and au- 

dominal iiain 

topsy 

and  vomiting  for 

8  yrs. 

13 

1920 

Tsuila  (Ja- 

17 mos. 

.\bdominal  mass 

0|)e  ration 

pan) 

M. 

14 

1924 

Kaneko  (Ja- 

10 mos. 

Abdominal  disten- 

Autopsy 

pan) 

M. 

si<iii  since  age  of 

4  mos.;  abdomi- 

nal mass 

15 

1926 

Budde  (Ger- 

2 mos. 

Abdominal  en- 

O|>cration 

many) 

M. 

largement  an<l 

and  au- 

vomiting since 

topsy 

age  of  3  days; 

abdominal  mass; 

dilated  veins  of 

abdominal  wall 

16 

1927 

Seki  (Japan) 

22  mos. 

.Abdominal  mass 

Autopsy 

M. 

17 

1931 

Paltauf 

5  mos. 

Abilominal  mass 

.\utopBy 

(Ger- 

F. 

many) 

18 

1932 

Light  wao<l 

9  wks. 

Abdominal  en- 

Operation 

(England) 

F. 

largement  and 

constipation 

since  birth;  ab- 

dominal mass 

X-ray:  calcified 

areas;  displace- 

ment of  kidney 

downward  in 

Ityelogram 

19 

1932 

Frobeee 

IS  mos. 

.\bdominal  mass 

Aut<»psy 

(Ger- 

V. 

since  age  of  3 

many) 

m(js.;    loss  of 

weight  (late) 

20 

1932 

Weier  (Ger- 

18 mos. 

Abdominal  en- 

Operation 

many) 

largement  for  5 

moH.;  abdomi- 
nal mass 

TUMOR  1 

SIZE 
CO.NSISTENCV 
GERM  LAYER  DERIVA- 


L.U.Q.  of  abdomen 
Large 

Cystic  and  solid 
Ectoderm,  entoderm, 

and  mesoderm 
L.U.Q.  of  abdomen 
12  X  7  cm. 
Cystic  and  solid 
Ectoderm  and  meso- 
derm 

Left  half  of  abdomen 
Man's  head 
Ectoderm,  entoderm, 

and  mesoderm 
Both  sides  of  abdomen 
Man's  head 
Ectoderm,  entoderm, 

and  mesoderm 
Both  sides  of  abdomen 
Two  fists 
Cystic  and  solid 
Ectoderm,  entoderm, 

and  mesoderm 


Left  half  of  abdomen 
Infant's  head 
Cystic  and  solid 
Ectoderm,  entoderm, 

and  mesoderm 
Left  half  of  abilomcii 
Fist 

Cystic  and  solid 
Ectoderm,  entoderm, 

and  mesoderm 
R.U.Q.  of  abdomen 
Orange 

Cystic  and  solid 
Ectotlerm  and  meso- 
derm 


U.R.Q.  of  abdomen 
Ostrich  egg 
Cystic  and  solid 
Ectoderm,  entoderm, 

and  mesoderm 
Both  sides  of  abdomen  i  Excision  (transperi- 


Excision  (extraperi- 
toneal) 

Death  9  wks.  after 
operation 

Incision  and  marsu- 
pialization of  cyst 
(transperitoneal) 

Death  4  days  after 
operation 

Excision 

Death  12  hrs.  after 
operation 


Incision  (transiierl- 

toneal) 
Death  4  days  after 

operation 


Excision 
Recovery, 
low-up 


Large 

Cystic  and  solid 
Ectoderm,  antoderm, 
and  mesoderm 


toneal ) 
Recovery.   Well  5 
mos.  after  opera- 
tion 


RETROPERITONEAL  TERATOID  TITMORS  3f)3 


TABLE  1— Concluded 


TUMOR  LOCATION 

YEAR 

REPORTED  BY 

AGE 

CLINICAL 

SPECIMEN 
OBTAINED 

CONSISTENCY 

OPERATION 

SEX 

MANIFESTATIONS 

BY 

GERM  LAYER  DERIVA- 
TIVES 

ANDRESULT 

21 

1933 

VVatanabe 
(Japan) 

23  mos. 

Abdominal  mass 

Autopsy 

Left  side  of  abdomen 
14  X  10.3  X  9.5  cm. 
Ectoderm  and  meso- 
derm 

22 

1934 

Tera^ko 
(Jai)an) 

3  mos. 
M. 

Abdominal  mass 

Autopsy 

Right  side  of  abdomen 
15  X  9  X  8  cm. 
Ectoderm  and  meso- 
derm 

23 

193S 

Eerland 
{Hollaiul) 

8  mos. 
V. 

Abdominal  mass 
since  age  of  6 
wks. 

Operation 

Both  sides  of  abdomen 
Large 

Cystic  and  solid 
Ectoderm,  entoderm, 
and  mesoderm 

Excision  (extraperi- 
toneal) 

Recovery.  Well  3 
mos.  after  opera- 
tion 

toms  of  weight  lo.s.s,  iinorexia,  and  fatigue  are  more  eoinintjii  in  neuroblastomas, 
and  the  masses  are  usually  nodular.  I'^videncc  of  metastases  1o  the  liver  or 
skeleton  may  be  present.  Plain  roentgen  films  or  pyelograms  are  of  little  aid 
in  differentiating  the  two  eonditions,  although  areas  of  ossification  would  he 
suggestive  of  a  teratoid  tumor.  Roentgen  studies  of  the  lungs  or  skeleton  may 
reveal  numerous  small  metastases  of  neuroblastomas. 

The  second  most  frequent  retroperitoneal  tumor  in  childhood  is  embryoma 
of  the  kidney.  Urinary  symptoms  ar(>  rare  in  these  cases,  but  h(>maturia  is 
occasionally  noted,  and  in  such  cases  would  indicate  a  tumor  of  renal  origiir. 
These  tumors  are  smooth  in  outline,  and  aic  usually  limited  to  one  side  of  the 
abdomen.  Pyelograms  may  show  distortion  of  the  renal  pelvis,  but  may  be 
normal,  and  do  not  give  important  differential  information.  In  advanced  cases 
of  embryoma  of  the  kidney,  large  fuzzy  metastases  may  l)e  noted  on  roentgen 
examination  of  the  lungs. 

TREATMENT 

The  treatment  of  retroperitoneal  teratoid  tumors  is  o|)(Mati\  e  removal.  The 
necessitj^  for  the  removal  of  such  tumors  is  evidenced  by  the  deaths  of  the  12 
untreated  children.  The  operative  mortality  has  been  high,  8  of  the  1 1  reported 
cases  (72.7  per  cent).  The  causes  of  death  in  the  operative  cases  were  in- 
complete removal,  hemorrhage,  and  shock.  The  three  oi)erati\-e  reco\-eries 
were  reported  in  the  past  decade,  and  these  patients  had  the  benefit  of  intra\  e- 
nous  infusions  and  transfusions.  A  transjieritoneal  lib(>ral  incision  is  the  best 
approach  for  the  removal  of  these  tumors. 

SUMMARY 

A  case  of  retroperitoneal  teratoid  tumor  in  an  infant  3  months  of  age,  is 
reported.  This  is  the  fourth  case  in  infancy  and  childhood  in  which  the  tumor 
has  been  successfully  removed. 


364 


ERNEST  E.  ARNHEIM 


A  review  of  the  literature  is  presented. 

I  wish  to  aeknowledge  my  indebtedness  to  Dr.  Sadao  Otaui  for  the  photo- 
graphic preparations  of  the  specimen. 
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THE  SKJNIFIC^ANCE  OF  SOMATIC  STIC.MATIZATION  IN 
CHILDHOOD*! 


RICHARD  WAGNER,  M.D. 
[Boston,  Mass.] 

When  the  chnician,  acfustumcMl  to  dcahng  with  problems  of  (Hseaso,  l(>ave.s  the 
restricted  area  of  his  narrower  field  to  venture  into  a  more  compreheiisixc  neij^li- 
boring  area,  he  is  accompanied  by  the  secret  fears  of  those  he  leaxcs,  and  is 
received  by  mistrust  of  those  he  approaches.  He  l  uns  the  double  l  isk  of  losing 
something  with  the  former  group,  and  of  not  gaining  much  with  the  latter. 

Some  weeks  ago  I  was  invited  by  a  gioup  of  |)sycliiatrists  in  l^oston  interested 
in  the  problem  of  adoption,  to  discuss  this  pioblcni  fiom  the  genetic  and  eugenic 
point  of  view.  In  other  words,  I  was  asked:  how  far  are  we  ('(luiiiped  to  deter- 
mine the  biological  value  of  a  child  in  advance;  are  tlieic  aii\-  adetiuate  methods 
available  to  determine  this  \-alue  bcfoic  atloption?  That  leads  us  to  the  more 
general  question:  Are  there  any  tangible,  somatic  signs  present  on  the  surface 
of  a  child  which  enable  us  to  draw  some  conclusions  about  his  inner  \  alue,  and 
to  come  to  a  better  understanding  of  his  constitution  w^hich  represents  the  sum 
of  all  his  inherited  chromosomal  ])r()perties? 

Pediatricians  all  too  easi]\-  foigcf  tluit  life  does  not  l)egin  at  birth,  but  nine 
months  before — and  just  these  nine  months  count  more  for  our  problem  than 
does  the  entire  subsequent  life  with  all  its  en\  ii  ()nmental  influences.  That  does 
not  mean  that  I  minimize  the  influence  of  en^■ironmental  factors,  such  as  disease, 
nutrition,  climatic  factors,  psychologic  and  habit-forming  influences,  etc.  I 
only  wanted  to  restrict  myself  to  the  chromosomal  and  constitutional  problem 
on  this  occasion,  and  within  this  problem  to  the  significance  of  somatic  stigmas 
in  childhood. 

Many  of  the  stigmas  and  deviations  from  the  norm  are  considered  as  muta- 
tions by  some  geneticists.  In  botany  and  zoology  there  are  thousands  of  clear- 
cut  examples  illustrating  the  theorv  of  mutations  as  a  princii)Ie  of  evolution. 
It  is  a  wrong  concept  to  believe  tliat  something  is  lost  w  hen  new  mutations  come 
into  appearance.  That  is  pureh'  an  anthropocentric  idea.  \\'ith  regard  to 
mutations,  we  are  dealing  with  something  new,  ])ut  not  alwa>s  with  a  minus 
variation.  That  is  the  reason  the  term  "tlegenerati\('  type,"  for  example,  is 
misleading.  Even  if  those  stigmas  and  deviations  from  the  norm  often  represent 
something  pathologic,  thej'  still  cannot  be  considered  as  proof  against  the  theory 
of  mutations  "as  a  principle  of  evolution. 

Our  specific  problem  of  somatic  stigmatization  in  childhood  is  only  one  of  the 
few  methods  available  to  get  an  idea  of  the  biological  value  of  a  child. 

*  Read  at  the  weekly  Pediatric  Conference  at  The  Mount  Sinai  Hospital,  New  York, 
May,  1941. 

t  From  the  Department  of  Pediatrics  of  Tufts  College  Medical  School,  the  Boston 
Floating  Hospital  and  the  Children's  Department  of  the  Boston  Dispensary. 
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There  are  six  methods  used  in  human  frenetics  giving  us  some  information  on 
tlie  biologic  vakie  of  a  child: 

1.  The  normative  investigation. 

2.  The  hereditary'  statistics. 

3.  The  study  of  the  ancestors  and  siblings  of  the  indivithial  in  ((uestion. 

4.  The  i^athology  of  identical  twins. 

5.  The  study  of  hereditaiy  taints,  i.e.,  inherited  undesired  properties  of  in- 
ferior value.  I'nder  this  heading  we  will  have  to  discuss  the  somatic  stigmas 
in  childhood. 

6.  The  counterpart  of  Xo.  5:  the  study  of  talents,  i.e.,  inherited  properties 
of  suijerior  value. 

Just  as  painstakingly  as  in  any  other  science,  the  investigation  of  genetic 
problems  has  to  distinguish  between  what  can  actually  Ix'  obsened  from  what 
can  be  only  supposed,  in  order  to  explain  more  or  les.s  obscure  phenomena.  In 
any  event,  the  fact  is  that  the  human  being  reveals  innumerable  characteristics 
ba.sed  on  "Anlagen"  inherited  from  his  ancestors.  In  this  grouj)  belong,  fii-st 
of  all,  all  tho.se  properties  which  characterize  the  human  being  as  a  member  of 
the  species  "homo  sapiens."  Eugenics  is  not  interested  in  that  group  of  traits 
which  all  human  beings  possess  in  common.  The  eugenicist  is  more  interested 
in  those  finer  shades  and  differences  which  exist  in  human  lieings,  paiticularly 
in  the  members  of  human  society,  in  those  belonging  to  a  .so-called  "population." 
Those  differences,  dependent  upon  hereditaiy  traits,  are  best  designated  as 
inherited  projX'rties  of  inferior  value  when  they  are  imdesirable,  and  as  in- 
lierited  properties  of  superior  value  when  they  are  desirable.  We  aie  dealing, 
therefore,  with  a  valuation  which  really  presumes  the  establishment  of  a  norm. 
Vrom  this  conception  of  the  norm,  deviations  toward  i)roperties  of  inferior  value 
or  toward  i)roi)ertics  oi  sui)erior  value  have  to  be  appraised. 

Today  I  will  discuss  only  Xos.  1  and  5,  that  is,  the  normative  in\ estigation 
and  the  study  of  hereditary  taints. 

As  far  as  the  Hrst  methcxl,  the  conception  of  the  norm,  is  concerned,  I  can  be 
ver>-  brief.  One  may  veiy  easily  become  involved  by  making  the  statement 
that  Uiiis  is  normal  and  (hat  is  a  deviation  from  the  norm.  Hardly  anything 
exists  that  can  be  called  normal.  There  are  onh-  plus  and  minus  variation-s, 
with  a  certain  range,  an^und  the  median  values.  Only  the  100  per  cent  Dar- 
wini.sts  have  a  simplified  concejition  of  the  norm,  which  they  consider  to  be  the 
proLability  of  j)re.><en  ati(jn  or  the  endangering  of  presen  ation.  Those  who  look 
upon  Darwinism  not  as  a  dogma  but  simply  as  a  hypothesis  will  never  arrive 
at  tlie  .same  deduction,  but  will  look  further  for  an  empiric  foundation.  An 
individual  extremely  well  adapted  still  cannf)t  be  considered  as  the  goal  of  euge- 
nics neither  with  regard  to  his  i)hysical  nor  to  his  mental  habitus. 

Km|)irically,  a  type  const  met  ed  from  the  average  values  {Ascertained  for  each 
organ  and  each  function  in  healthy  human  beings  offers  itself  as  the  norm;  but 
I  am  sorry  to  say,  the  establishment  of  this  tyi)e  is  confronted  with  the  greatest 
difficulties  iK'cause  of  the  great  many  transitional  forms.  The  limit-values, 
according  to  the  results  of  attemj^ted  measurements,  have  proved  debatable 
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upon  ivexaiiiinatioii.  I  do  not  think  that  a  "typical  hocHiy  constitution"  can 
ho  derived  from  calculations  of  anthropometric  data  alone.  The  use  of  such 
indices  in  human  genetics  can  be  met  only  w  ith  scepticism.  After  all  the  mis- 
understandings to  wliich  the  calculations  of  indices  have  led,  with  school  children, 
e.g.,  the  following  will  give  you  an  idea  of  what  was  used  for  the  construction  of 
the  norm:  body  weight,  height,  chest  circumference,  width  of  lespiration,  size 
of  the  heart,  pulse  rate  and  blood  pressure. 

Since  1922,  when  n\y  interest  was  first  .stimulated  in  eiidocrinopathies,  I  have 
adopted  the  following  program  of  studying  selected  clinical  jjroblems,  which  may 
have  endocrinopathic  or  genopathic  implications.  It  consists  of  the  following 
partial  components: 

1.  Exact  and  completu  body  measiuei'nents,  compared  with  reliable  modern 
standards,  such  as  Meredith's  standard.  Evaluation  of  the  proi)ortions,  par- 
ticularly of  the  stem  index  and  the  skull  index.  In  long  periods  of  obsei'vation 
the  velocity  of  growth  and  relative  growth  rate  in  per  cent  (Brodie's  formula) 
must  be  included.    The  weight-height  relation. 

2.  X-ray  examination  of  tlie  skeleton,  i)articuiarly  of  the  thorax  and  hands. 
According  to  Todd,  the  ossilication  and  order  of  appearance  of  the  grow  tli  centers 
is  less  important  than  the  finer  morphologic  shades  of  the  rest  of  the  hand. 

3.  Sexual  development,  not  so  much  the  gonadal  development  in  its  narrower 
sense,  but  more  the  order  of  appearance  of  the  extragenital  characteristics,  i.e., 
the  ciuestion  of  harmonic  or  dysharmonic  development.  The  quantitative  side 
of  the  extragenital  characteristics  should  also  be  considered.  I  have  not  yet 
included  the  determination  of  the  sex  hormones,  l)ut  I  believe  that  should  be 
done.    The  basic  values  are  still  somewhat  debatable. 

4.  Teeth  and  gimis;  here  again  x-ray  examination  of  the  jaws. 

5.  Examination  of  the  heart. 

6.  Examination  of  the  liver. 

7.  Study  of  somatic  stigmas  according  to  the  following  scheflule: 
Mesenchymatous:  Marked  brachj'cephaliis  (widening  of  the  bridge  of  the 

nose);  Dupuytren's  contracture;  contractui-e  of  the  filth  finger;  curved  fifth 
finger;  brachydactylia;  arachnodactylia ;  congenital  clul)bed  thumb;  anomalies 
of  the  ribs;  scaphoid  scapula;  cobbler  breast ;  i)igeon  breast;  malocclusion;  arched 
palate;  ear  nodules;  Darwin's  tubercle;  pitcher  ears;  hyperextensibility  of  the 
joints;  knock-knees;  cryptorchidism. 

Epithelial:  Adherent  and  missing  earlobes;  ])seudo-lhitchinson  teeth;  epi- 
canthus;  hypcrmetropia;  astigmatism;  strabismus;  accessory  mammilla;  pentlu- 
lous  breast ;  multiple  nevi  pigmentosi;  dysharmonic  dexclopment  of  secontlary 
sex  characteristics.    Multiple  stigmata  and  defects,  difficult  to  classify. 

Simple  bod}^  measurements,  including  all  indices  w  liatsoe\-er  dei  ived  from 
them,  are  insuflficient,  as  mentioned  before;  they  are  certainly  \aluable  in  con- 
stitutional pathology,  but  as  far  as  their  use  in  human  genetics  is  ccmcerned,  I 
consider  them  to  be  just  as  inadequate  as  any  other  anthropometric  procedure. 
First  of  all,  one  cannot  accurately  distinguish  between  that  which  is  inherited 
and  that  which  is  the  result  of  en^•ironmental  influences  by  normative  investiga- 
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tion,  since  it  is  expressed  in  one  and  the  same  figure.  What  Goethe,  in  the 
twihfiht  of  his  life,  said  about  meterolog>-  applies  veiy  well  to  anthropometrics: 
"It  is  a  confused  and  intricate  method."  Its  cxactnes.s  is  an  apparent  one.  At 
the  present  time,  it  ha,s  no  value  for  genetics.  However,  its  value  for  constitu- 
tional pathology-  and  anthropology-  is  cei-tainly  not  disparaged  by  this  statement. 
.\n  exact  determination  of  the  norm  in  the  somatic  sphere  meets  insurmountalile 
difficulties,  becoming  even  greater  in  the  mental,  intellectual,  and  psychic 
spheres;  yet  we  know  without  measurements  and  figures  what  one  must  include 
under  the  heading  of  inferiority,  average  and  superiority.  The  norm  is  an 
image  which  can  be  looked  at,  and  apprai.sed  intuitively  as  well  a.s  l)v  objective 
measurements,  even  though  it  does  not  alwa\-s  present  itself  to  the  external 
organs  of  sense. 

It  would  be  a  mistake  to  underestimate  the  enormous  amount  of  material 
which  has  accumulated  in  order  to  help  clarify  the  ideal  conception  of  the  norm. 
When  one  attempts  to  apply  it  to  an  individual  ca.se,  howe\'er,  one  may  ea.sily 
be  misled.  It  is  superflous  for  ^he  gross  deviations,  and  insufficient  for  the 
finer  shades. 

The  most  important  method  in  dealing  with  our  particular  problem  is  No.  5, 
the  study  of  those  hereditary  taints,  undesirable  characteristics,  which  deter- 
mine an  individual  as  one  of  inferior  value.  What  we  are  looking  for  are  .some 
definite  .somatic  stigmas  and  tleviations.  It  is  obvious  that  attention  was  paid 
to  the  accumulation  of  prominent  characteristics,  in  the  somatic  sphei-e  parti- 
cularly, and  also  in  the  i)sychic  sphere.  Some  of  them  are  designated  as  here- 
ditary- taints.  It  wa.'^  thought  that  in  this  way  keen  insight  might  be  gained 
into  the  mode  of  inheritance. 

There  are  innumerable  hereditary  taints  and  .stigmas  whicli  are  .striking  be- 
cause of  their  uniform  significance,  and  of  which  the  hereditary  conditioning  is 
painstakingly  in\-estigated;  they  can  be  overlooked  In-  practical  eugenics,  how- 
ever, Ijecause  they  are  unessential  or  only  rarely  encountered.  As  geneticists 
and  practical  eugenicists,  we  have  to  distinguish  between  manifest  and  latent 
taints,  and  within  each  of  these  groups  between  the  unessential,  the  c.s.sential 
Init  rare,  the  essential  and  freciuent  taints.    So  we  come  to  six  subdivisions. 

Manifest  unessential  taints  (about  which  one  should  know  when  discussing  the 
biologieal  value  of  an  individual):  Anomalies  of  refraction;  i)tosis  of  the  eyelid; 
oplitlialmoplegia;  nystagmus;  hernia;  districhiasis  (double  rows  of  eyela.shes); 
Dupuytren's  contracture;  epicanthus;  missing  fingers  and  some  malformations 
of  the  fingers;  lipomata;  malocclusion,  telangiecta.ses;  alopecia;  appendages  on 
the  neck;  coloboma;  cn-pt orchidism;  brachydactylia;  hemeralopia;  anomalies 
of  the  nails;  partial  albini.sm;  pes  valgus  (flat  feet);  Daltonism  (color  blindness); 
.strabismus;  aml)lyopia  of  one  eye;  web  toes;  cleft  hand  or  cleft  foot;  .syndactylia; 
cobbler  and  pigeon  breast. 

The  above  is  a  list  of  only  the  more  frecjuent  anomalies.  There  are  many 
mf>re.  If  only  one  or  two  are  present  in  one  individual,  they  are  imessential 
and  do  not  stigmatize  the  individual  as  one  of  inferior  value.  On  the  other 
hand,  if  they  are  accumulated  in  one  and  the  .same  person,  and  particularly  if 
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hereditary  diseases  ha\'e  occurrcHl  in  the  family,  then  one  has  to  l)e  earel'ul  in 
his  judgment  of  the  biological  value  of  the  individual.  In  that  case,  these 
anomalies  are  an  indication  of  a  concealed  or  latent  inferioritj'  of  the  total  per- 
sonality. Mongolian  idiocj',  e.g.,  is  one  of  the  best  examples  of  multiple  anoma- 
lies with  a  definite  anatomic  lesion  of  the  brain.  In  many  cases  of  neurosis  in 
childi-en,  as,  for  instance,  cyclic  vomiting,  anorexia,  o])esity,  essential  leanness, 
migraine,  I  found  an  accumulation  of  all  kinds  of  those  stigmas  in  most  of  the 
cases.  There  are  certain  stigmas  which  occur  together,  such  as  l)iachyce|)halus 
and  anomalies  of  the  fingers.  Here  again,  further  progress  is  to  be  expected 
from  the  study  of  linkage  in  graded  human  characters. 

In  the  pre-Mendelian  period,  those  stigmas  were  overestimated.  The  clas- 
sical geneticists  no  longer  believe  that  there  exists  anything  like  a  "degenerative 
type",  revealing  itself  by  stigmas.  They  only  analyse  the  single  (sepaiate) 
anomalies  which,  inflependent  of  each  other,  are  transmitted  to  the  descendants. 
Onh^  recently,  more  importance  is  being  attributed  to  the  fact  that  many  hered- 
itary taints  occur  in  correlation  to  each  other;  and  that  latent  peculiarities  of  the 
total  personality  are  hidden  behind  some  striking,  but,  in  themselves,  insignif- 
icant characteristics.  Webbed  toes,  epicanthus,  or  partial  albinism,  foi'  in- 
stance, are  certainly  unes.sential  characteristics,  Imt  if,  on  the  othei'  hand,  im- 
becility, epilepsy,  or  other  mental  inferiorities  are  found  in  the  same  family, 
then  even  those  pre\  iously  mentioned  minor  stigmas  must  be  considered  as  hav- 
ing more  serious  significance. 

At  the  present  time  we  know  more  ai)()ut  the  inheritance  of  prominent  hered- 
itary taints  which  occur  only  rarely,  and  which,  therefore,  are  more  striking  than 
tho.sp  which  occur  freciuently,  it  is  true,  but  which  i'e\-eal  themselves  only  in 
traces,  predispositions  or  as  staiting  ]X)ints  of  morbid  eoiKUtions.  Here,  too, 
the  methods  of  imprejudiced  theoretical  investigation  are  not  in  agreement  with 
those  which  eugenics  has  to  follow  in  order  to  change  and  to  eliminate  the  exist- 
ing drawbacks. 

Only  a  few  words  about  the  next  groups  since  we  find  ourselves  on  shifting 
ground,  about  the  manifest  hereditary  taints  which  are  essential  but  rare.  The 
principal  difficulty  lies  in  the  uncertainty  as  to  the  manner  in  which  these  taints 
are  transmitted.  We  do  not  even  always  know  whether  they  are  dominant  or 
recessive,  a  fact  which  makes  a  great  difference  to  the  eugenicist.  As  long  as  we 
have  no  test  for  carriers  of  hereditary  characters,  so  long  will  eugenics  lack  solid 
ground.  To  give  you  a  practical  example:  Is  a  child  coming  from  diabetic  par- 
ents in  danger  of  becoming  a  diabetic?  Nobody  can  tell.  On  the  wliole,  one 
is  no  longer  confronted  with  purely  scientific  problems  upon  entering  this  field 
of  eugenics.  It  is,  to  a  certain  extent,  a  matter  of  "Weltanschauung"  and  of 
per-sonal  taste  as  to  how  far  one  wants  to  go  in  drawing  practical  conclusions. 
The  German  law,  for  instance  is  entii'ely  insufficient  since  it  tioes  not  take  the 
carriers  into  consideration.  Eliminating  only  manifest  cases  may  ha\-e  its 
eugenic  result  perhaps  after  thousands  of  years. 

The  following  is  a  brief  list  of  hercflitary  traits  which  are  considered  essential 
but  rare:  microphthalmus;  albinism  of  the  eyes;  amaurotic  idiocy;  aniridia 
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(absence  of  iris);  total  universal  albinism;  hemophilia;  Huntington's  chorea; glau- 
coma; hypospadia;  hermajihroditism  and  pseudo-hermaphroditism;  congenital 
malformations  of  the  vagina  and  the  uterus;  myotonia ;  hemeralopia ;  otosclerosis; 
retinitis  pigmentosa;  Fri(>dreich's  ataxia;  spastic  spinal  paralysis;  atrophy  of 
the  optic  nerve;  deaf  and  dumbness;  Parkinson's  parah'sis. 

Practical  conclusions:  If  one  of  the  parents  or  sibhngs  has  one  of  these  dis- 
eases or  anomalies  and  the  individual  in  question  (probandus)  shows  one  or  the 
other  somatic  stigma,  he  has  to  be  considered  as  one  of  inferior  value.  Adoption, 
for  instance,  had  better  not  be  considered. 

The  other  subdivisions  of  hereditary  taints  cannot  be  discussed  in  relation  to 
our  problem,  liecause  of  the  paucity  of  exact  material ;  even  though  just  the  latent 
traits  one  would  consider  the  most  important  ones. 

We  have  still  to  learn  more  about  this  branch  of  medicine.  More  and  more 
data  have  to  be  collected.  Pediatricians  must  Ijecome  aware  that  they  have 
more  to  do  than  to  analyze  and  cure  children's  di.sea.ses.  They  have  to  learn  to 
read  and  see  the  finer  and  apparently  insignificant  deviations  from  the  norm  on 
the  surface  of  the  child.  I  always  rememlier  with  pleasure,  when  my  teacher 
and  old  friend,  Bela  Schick,  called  our  attention  to  some  of  the  less  known  pecu- 
liarities of  Mongf)lian  idiocy,  such  as  the  missing  ti.s.sue  of  the  mammary  gland 
at  the  time  of  birth  or  the  deep  in.sertion  of  the  umbilicus. 

There  are  other  .syndromes  attracting  the  .student's  interest  in  somatic  stigma- 
tization,  e.g.,  hypertelorism,  dyso.sto.sis  cleidocranialis,  Laurence-Moon-liiedl 
syndrome,  acrocephalo.syndactylia  and  symbrachycephalia.  Under  this  name 
there  is  comprised  a  big  complex  of  anomalies  of  the  hands,  the  arms  and  the 
thoracic  wall.  Numerous  anomalies  belong  to  the  complete  complex:  syndacty- 
lia  and  brachydactylia,  bowing  of  the  arms,  high  placement  of  the  scapula,  scap- 
hoid .scapula,  defective  d(>velopment  of  the  clavicula,  asymmetry  of  the  .skeleton 
of  the  face,  malformations  of  the  sternum,  .scoliosis,  jjartial  or  total  ab.sence  of 
three  to  four  ribs  in  the  region  of  the  pectoralis  major  muscle  (first  rib  never 
involved).  In  addition  to  it  changes  of  the  .skin  and  of  the  musculature.  The 
pectoralis  mu.sde  and  the  intercostal  muscles  may  be  paitially  or  totally  ab.sent. 
The  nipple,  too,  may  be  ab.sent  or  smaller  than  on  the  normal  .side;  it  may  be 
higher  placed  and  less  pigmented.  Also  the  web  fingers  and  toes  belong  to  this 
syndrome.  Finally  the  inner  vi.scera  may  be  involved:  herniation  of  the  lungs, 
displacement  of  the  heart  and  anomalies  in  the  formation  of  the  heart  (patent 
foramen  ovale,  persi.stent  ductus  Botalli).  In  rare  ca.ses  the  spinal  cord  can  be 
involved.  Even  if  the  complete  jjicture  is  not  .seen  in  many  instances  there 
exists  all  transitional  forms  from  one  isolated  stigma  to  the  outspoken  syndrome 
of  .symbrachj^'cphalia. 

I  ob.served  a  peculiar  syndrome  in  the  Boston  Floating  Hospital  some 
months  ago: 

A  three  months  old  female  infant  was  leferred  l)(>cau.se  of  failure  to  gain  weiglit. 
Three  sisters  of  the  mother  died  during  infancy,  cau.se  unknown. 

Examination:  Body  weight  (>  pounds,  3  ounces.  Gain  in  weight  always  very 
slow,    ('onstii)ation.    The   frontal   region   was  somewhat   more  prominent. 
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(Caput  piriform(>).  Antoi'ior  fontanrllc  wido  open  and  displaced  backward  to 
the  middlo  of  tho  skull.  Head  circumfeionce  was  33  cm.  Definite  hiachycepli- 
alus.  Eyes  were  slanting  downward.  Distance  between  both  eyes  unusually 
wide  and  the  bi-idge  of  the  nose  widened  and  flat.  Both  papillae  were  paler  than 
usual.  Hard  palate  was  high  arched.  Malocclusion:  Definite  recession  of  the 
lower  jaw.  Left  ear  much  longer  than  the  right  one  with  deformity.  Darwin's 
tubercle  pre.sent  on  the  right  ear.  In  the  region  of  the  coccygeal  bon(>  a  small 
sinus  was  present.  Skin  over  this  region  was  c()V(>red  w^ith  fine  black  hair.  No 
spinal  bifida  by  .\-ray  examination.  Both  lower  abdominal  ([uadrants  w(>re 
protruded,  due  to  under-developed  or  mi.ssing  external  oblicjue  al)dominal  mus- 
cles with  herniation.  Both  knee  joints  seemetl  to  be  enlarged  and  the  legs  could 
not  be  compk'tely  extended.  First  toes  on  both  feet  were  af)normally  short, 
the  second  al)normally  long,  so  that  the  feet  resembled  the  feet  of  a  monkfn-. 
X-ray  examination  of  skull,  spine  and  long  bones  showed  no  evidence  of  pathol- 
ogy. The  baby  seemed  to  be  alert  and  smiled  occasionally.  Hearing  and  vision 
seemed  to  be  impaired.  The  child  took  the  formula  slowly  and  I'egurgitated 
very  often.    The  father  had  the  same  position  of  the  eyes  and  also  malocclusion. 

This  case  belongs  also  to  the  syndrome  of  symbrachycephalia,  a  combination 
of  mesenchymatous  stigmata,  involving  the  abdominal  musculatiuc,  not  the 
pectoralis  muscle,  so  far  not  described. 

This  case  shows:  1)  the  early  diagnosis;  2)  the  fact  that  cai'riei's  of  stigmata 
are  sometimes  of  inferior  valu(>;  this  cliild,  e.g.,  was  a  feeding  problem  from  the 
start;  3)  the  significance  of  malocclusion;  4)  heredity;  5)  again  the  coincidence 
of  anomalies  of  .skull  and  extremities. 

Another  important  problem  is  the  study  of  the  offspi-ing  of  motliers  with 
endocrinopathies  and  genopathies  such  as  diabetes  mellitus.  I  had  this  oppor- 
tunity in  Boston,  working  with  Dr.  Priscilla  White.  One  cliild,  e.g.,  almost 
three  years  old  showed  a  severe  malformation  of  fiis  hands  and  feet ;  particularly 
the  left  foot  looked  quite  mutilated  and  had  no  phalanges  at  ail;  there  was  syn- 
dactylia  of  the  second  and  third  metatarsals;  the  hands  revealed  comjilete  de- 
velopment of  the  metacarpus  but  .severe  disturbances  in  the  development  of  the 
phalanges  with  brachydactylia  of  the  thumb  and  malformation  of  the  middle 
phalanx  of  the  fifth  finger.  The  differentiation  of  the  wrist  was  soinewliat  de- 
layed; the  chstal  epiphysis  of  the  radius  was  not  yet  present  at  thiiteen  months. 
In  addition,  the  skeleton  of  the  face  was  involved,  showing  an  enormous  w  idening 
of  the  bridge  of  the  nose  and  an  epicanthus  on  both  eyes  with  stiabismus.  A 
sibling  of  the  child,  just  recently  born,  did  not  show  any  .signs  of  congenital 
anomalies  except  for  a  slight  hydrocephalus.  It  seems  to  l)e  very  ini])ortant  to 
follow-up  those  babies  born  from  diabetic  motheis,  very  carefully,  not  only  w  itli 
regard  to  our  knowledge  of  congenital  malformations,  l)ut  also  from  the  eugenic 
point  of  view.  Genetically  it  is  all  the  same  w  het  her  w  e  investigate  the  diabetic 
patient  himself  or  his  offspring.  Dr.  White  found  about  twenty-five  i^er  c(>nt 
malformations  in  children  born  from  diabetic  mothers. 

The  diabetic  child  in  general  is  a  treasuiy  for  somatic  stigmatization.  It  was 
the  starting  point  in  my  studies  of  tliis  pi'oblem.    Since  I  came  to  this  country. 
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my  knowledge  in  this  field  lias  widened  by  the  opportunity  of  following-up  the 
large  group  of  diabetic  youngsters  with  the  Joslin  unit.  On  the  whole  I  could 
confirm  the  experiences  I  had  made  in  the  old  country.  In  addition  to  it  1 
obser\  ed  three  cases  which  I  consider  important  enough  to  l)e  briefly  discussed. 
We  classified  the  cases  under  the  heading  "Multiple  Stigmata  and  Defects", 
There  was  one  boy  and  two  girls.  The  boy  showed,  beside  his  stunted  stature, 
marked  brachydactylia  and  was  treated  for  hypothyroidism  in  another  hospital. 
Hut  tlie  diagnosis  was  never  quite  certain.  I  rather  believe  that  we  are  dealing 
with  a  primaiy  genopathy  and  not  with  an  endocrinopathy.  One  of  the  girls, 
belonging  to  the  group  of  definite  diabetic  pseudo-dwarfism  with  hepatomegaly, 
showed  Iirachycephalus,  brachydactylia  and  a  rare  peculiar  lesion  of  the  bones 
with  a  spontaneous  fracture;  the  x-ray  diagnosis  was  ambiguous  between  scurvy 
and  a.septic  (sterile)  necrosis,  similar  to  Koehler's,  Schlatter-O.sgood  disease, 
etc.  The  .second  girl  had  a  hereditary  kyphoscoliosis  (her  father  had  the  same 
anomaly)  and  a  peculiar  malformation  of  her  hands.  Previously  she  had  been 
classified  as  a  questionable  case  of  achondroplasia,  but  we  rather  believe  that 
she  represents  another  congenital  genopathy  even  if  we  cannot  classify  her  under 
one  of  the  common  clinical  lieadings.  There  exi.sts,  e.g.,  a  congenital  malforma- 
tion described  as  acrocephalf)syndactylia  which  resembles  an  achondroplasia  in 
.some  respects. 

These  three  ca.ses  are  transitional  forms  of  the  gro.ss  defects  and  malformations, 
such  as  diajjhragmatic  hernia,  which  we  also  found  in  one  diabetic  girl.  They 
are  certainly  neither  characteristic  nor  specific  of  diabetes  mellitus  and  are  seen 
as  well  in  non-diabetic  children.  On  the  other  hand,  we  can  say  they  are  more 
frecjuent  in  the  non-diabetic  child  and  are  largely  fortuitous  if  met  with  diabetes 
mellitus.  The  onh-  definite  fact  we  can  establish  from  our  in\-estigation  is  that 
certain  me.senchymatous  stigmata  seem  to  occur  with  a  slightly  higher  incidence 
in  the  diabetic  than  in  the  non-diabetic  child. 

What  do  we  l(>arn  from  this  fact  and  what  conclusions  can  l)e  drawn  from  it? 
If  there  is  a  deviation  from  the  norm  present  somewhere  in  the  chromosomal 
apparatus,  which  we  have  to  consider  as  the  carrier  of  the  inherited  predisposi- 
tion and  conseciuently  of  the  constitution,  usually  it  does  not  reveal  the  con- 
•stitution  as  being  abnormal  as  the  only  evidence,  but  it  tends  to  coincide  with 
more  or  less  numerous  other  abnormal  dispositions.  Certainly  these  differ- 
ent deviations  from  the  normal  constitution  are  not  at  all  of  the  same  significance 
in  their  jjractical  effect.  While  one  group  involves  conditions  of  their  carriers 
which  are  difficult  to  treat,  the  other  stigmatizes  him  merely  as  being  somewhat 
abnormal,  and  exert  damage  on  him  to  far  less  an  extent  or  not  at  all.  This  latter 
condition  represents  the  so-called  "state  of  degeneration"  {status  degenerativus), 
the  combination  of  manifold  inherited  predispositions  deviating  from  the  norm 
and  including  the  totality  of  the  phenotype  of  the  individual.  Previously  one 
erroneously  characterized  the  manifold  signs  of  an  abnormal  con.s;titutional  con- 
dition of  the  f)rganism  in  the  somatic  and  psj'chic  sphere  as  "degenerative  stigma- 
tization".  .Mi  these  numerous  carriers  of  the  various  accumulated  con.stitutional 
deviations  are  the  so-called  "degeneratively  stigmatized."    It  is  a  matter  of 
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experience  and  quite  intelligible  that  \v(>  so  ire(iu(>ntly  meet  gc^notypic  diseases 
and  variations  among  the  vietims  of  constitutional  tlegeneration.  There  are 
all  transitions  from  slight  deviations  to  gross  malformations  which  are  seen  also 
in  individuals  otherwise  (juite  normal. 

One  more  interesting  detail  may  be  emphasized.  Quite  fi-equently  we  find  a 
combination  of  anomalies  involving  the  skeleton  of  the  face  as  well  as  the  hands. 
We  also  know  that  from  other  multiple  deviations  in  childhood,  such  as  Mon- 
golian idiocy,  hypertelorism,  acrocephalosyndactylia.  We  have  met  this  com- 
bination for  instance  in  the  child  of  a  diabetic  mother,  mentioned  a])0\  ('.  This 
coincidence  of  congenital  anomalies  may  furnish  a  better  knowledge  of  the  linkage 
of  the  genes. 

Has  this  investigation  of  congenital  anomalies  in  the  diabetic  child  and  in  the 
offspring  of  diabetic  mothers  also  any  piactical  interest?  Wry  little  can  l)e  said 
about  it.  But  we  have  learned  lhal  in  diabetics  other  gross  lesions  (besides 
the  anomaly  of  the  islands)  are  very  seklom  obsei  ved;  only  small  insignificant 
stigmata  are  found.  It  looks  as  if  a  damage  whicli  has  struck  one  of  the  vital 
organs  has  exploded  and  consumeti  its  total  (>nergy.  For  other  organs  it  woi-ks 
only  as  a  glancing  shot.  Perhai^s  one  can  also  reverse  this  statcMiient  and 
expect  that  those  children  of  dialietic  mothers  with  gross  lesions  will  not  develop 
diabetes  in  later  life.  Only  the  future  will  prove  whether  this  hypothesis  is  right 
or  wrong. 

Coming  to  an  end  I  readily  admit  that  not  everything  ])resentetl  in  this  j^aper 
was  on  solid  groimd.  The  subject  I  have  discussed  is  still  in  a  state  of  develop- 
ment. What  I  wanted  to  show  was  simply  the  way  of  proceeding  in  the  analysis 
of  somatic  stigmatization  in  childhood  to  a  certain  extent,  as  a  eugenic  approach 
and  not  so  much  as  a  definite  establishment  of  positive  facts.  This  way  of  clini- 
cal observation  may  gradually  change  our  outlook  on  di.seases  and  so  replace  our 
analytical  approach  to  pediatric  problems  by  a  more  wholistic  one. 
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George  Baehu,  M.D.  and  Paul  Klempeijeu,  M.D.,  -presiding 

Wednesday,  Xovember  13.  1940 

^lycloblastic  Leukemia  with  Confusing  Leukosarcomatous  Infiltrations 
Resembling  Neoplasm 

[Frojn  the  Medical  Service  of  Dr.  B.  S.  Oppenheimer] 

History  (Adm.  461728;  P.M.  11592).  A  man,  aged  44  years,  was  admitted 
to  the  hospital  on  April  22,  1940  complaining  of  pain  in  the  jaw  and  swollen 
glands  in  the  neck.  He  was  apparently  in  good  health  until  three  months 
before  admission  when  he  noted  a  painful,  l)luish  spot  on  his  gums  in  the  region 
of  the  left  lower  molai-s.  A  dental  diagnosis  of  an  apical  abscess  was  made  and 
a  molar  was  extracted.  There  was  very  little  bleeding.  The  pain  subsided 
only  slightly  and  about  three  weeks  later  two  more  teeth  were  extracted  for 
supposed  absce.s.ses.  He  then  noted  a  small,  firm  gland  in  the  left  submaxillary 
area.  Two  weeks  before  admission,  following  the  last  tooth  extraction,  the  lump 
in  the  left  side  of  the  neck  increased  rapidly  in  size  and  another  small  lump 
appeared  in  the  left  supraclavicular  region.  There  was  neither  fever,  anorexia, 
nor  weight  loss;  he  felt  generalh'  well. 

Examinalion.  The  patient  was  a  well  developed,  well  nourished  man  who  displayed 
obvious  swelling  of  the  left  side  of  the  neck.  The  sclerae  were  not  icteric.  Examination 
of  the  mouth  showed  the  left  lower  posterior  four  teeth  to  be  missing.  The  gum  was  cov- 
ered with  a'pale  graj  ish  membrane,  and  was  slightly  tender.  .\  firm,  large,  slightly  tender, 
left  submaxillary  gland  was  felt  and  appeared  to  project  into  the  floor  of  the  mouth.  A 
small  left  supraclavicular  node,  slightly  movable,  was  also  palpable.  No  other  nodes 
were  palpable.    The  heart  and  lungs  were  normal.    The  liver  and  spleen  were  not  palpable. 

Labornlnry  data.  Blood:  Hemoglobin,  106  per  cent;  white  blood  cells  7,000  with  82  per 
cent  polymorphonuclear  leucocytes,  8  per  cent  mononuclears,  8  per  cent  cosinophiles,  and 
2  per  cent  basophiles.  Wassermann  reaction  negative.  Urinalysis  was  normal.  X-ray 
examination  of  the  chest  showed  a  faint  clouding  over  the  apex  of  the  lung,  probably  due  to 
thickening  of  the  pleura. 

Course.  In  view  of  the  absence  of  fever  and  the  discreteness  of  the  node,  it  was  felt  that 
a  neoplasm  was  the  most  likely  diagnosis.  A  biopsy  of  the  cervical  node  was  performed 
and  was  reported  as  metastatic  immature  cell  carcinoma.  .\n  aspiration  biopsy  of  a  node 
was  reported  as  showing  large,  irregular  cells  suggestive  of  tumor  cells;  however,  no  defi- 
nite diagnosis  could  be  made  on  this  material.  The  patient  was  treated  with  a  course  of 
intensive  radiotherapy.  The  adenopathy  subsided  rapidly.  He  was  discharged,  to  be 
observed  in  the  radiotherapy  department. 

The  patient  was  observed  in  the  Out-Patient  Radiotherapy  Department  where  an 
extensive  work-up  was  undertaken  to  determine  the  primary  site  of  origin.  Two  chest 
plates  were  negative,  a  gastro-intestinal  series  was  negative,  x-raj'  examination  of  the 
mandible  was  negative.  An  x-ray  examination  of  the  paranasal  sinus,  however,  showed 
clouding  of  the  left  antrum  suggestive  of  a  tumor  in  its  floor,  .\ccordingly,  the  patient 
was  again  admitted  to  the  hospital  for  antrotomy. 

Second  Admission:  (July  22,  1040).  On  examination  lie  appeared  to  be  chronically  ill. 
There  seemed  to  be  some  proliferation  of  tissue  of  the  gums.    .\  small,  hard  node  was  felt 
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below  and  behind  the  mandible.  A  firm  liver  edge  was  palpable  two  finger-breadths  below 
the  costal  margin.  A  left  crestectomy  was  done,  the  antrum  entered,  and  a  normal  mucosa 
was  found  with  no  mass  present.  Postoperative  course  was  uneventful  and  he  was  dis- 
charged. 

Third  admission.  (August  20,  1940).  Dental  x-ray  films  now  sccniccl  td  in(lic;i(c  the 
presence  of  a  sequestrum  in  the  left  mandible.  The  patient  was  aihnittcd  fdi  n  l)ic.j)s\  of 
the  gum.  This  was  reported  as  lymphosarcoma.  He  was  discliar^icd  tun  days  alter 
admission. 

Fourth  admission.  (August  27,  1940).  Three  weeks  before  this  admission  the  sub- 
maxillary nodes  returned,  the  patient  liccamc  wcakci-,  lost  his  appetite,  and  lost  consider- 
able weight.  Profuse  sweating,  hoarsmi  ss  and  coiisidcialilc  difhciilt^'  in  breathing  de- 
veloped.   In  addition,  he  developed  episodes  ot  paiii  and  ciaini^y  stiffness  in  the  left  leg. 

Examination.  He  appeared  to  have  difhculty  in  breathing,  and  his  face  was  somewhat 
swollen.  The  breath  was  foul.  The  voice  was  hoarse  and  rasping.  The  gum  of  the  left 
lower  jaw  was  indurated,  swollen,  and  considerably  ulcerated.  The  trachea  was  in  the 
mid-line.  There  was  marked  iMila laiciiiciii  of  the  submaxillary  and  submental  nodes  wliicli 
were  fused  and  encircled  tlie  anterior  ui)per  portion  of  the  neck.  Bean-sized,  p(Jsterior 
cervical  and  axillary  nodes  were  felt,  Retromanubrial  dulness  was  increased.  The  lungs 
appeared  to  be  normal.  The  heart  was  normal.  Xo  abdominal  viscera  were  palpable. 
Left  ankle  jerks  and  knee  jerks  were  absent.    Sensory  status  was  intact. 

Laboratory  data.  Blood:  Hemoglobin,  88  per  cent:  white  blood  cells,  172,000  with  93 
per  cent  blasts,  1  per  cent  myelocytes,  1  per  cent  metamyelocytes,  3  per  cent  polymorphonu- 
clear leucocytes,  1  per  cent  eosinophiles,  1  per  cent  lymiihocytes.  Blood  uric  acid,  9.6  mg. 
per  cent;  urea  nitrogen,  16  mg.  per  cent.    I'rinc  showed  a  faint  trace  of  albumin. 

Course.  The  patient  ran  a  febrile  course  and  on  tlie  sixtli  hospital  day  was  found  in 
coma.  His  respiration  and  pulse  were  normal.  The  pupils  were  unequal.  The  reflexes 
in  lower  extremities  were  absent.  In  the  upper  extremities  the  left  reflexes  were  more 
active  than  the  right.  A  lumbar  puncture  reve:dod  faintly  and  uniformly  blood  tinged 
cerebrospinal  fluid  in  all  three  tubes.  He  dieil  on  Septenil)er  1 .  1!I4(),  five  months  after  the 
onset  of  his  illness.    It  was  felt  that  his  death  was  due  to  a  ccrei)ral  accident. 

Necropsy  Findings.  The  spleen  was  eidai  i;e.|,  wi  iiihing  600  grams.  It  was  grayish  in 
color,  very  cellular  in  appearance  and  hail  the  disapiu  ai  ance  of  landmarks  so  characteristic 
of  leukemia.  The  Zu'er  showed  a  very  distinct  exaggeration  of  the  normal  lobular  structure; 
the  periportal  fields  were  infiltrated  by  leukemic  cells.  The  bone  marrow  was  very  cellular 
and  grayish,  indicative  of  suppression  of  erythropoiesis.  The  heart  on  its  surface  had  many 
graj'  nodules  which  infiltrated  the  myocardium;  one  su(di  nodule  infiltrated  directly  into 
the  right  auricle.  The  kidneys  were  so  riddled  w  ith  similar  nodules  as  to  strongly  suggest 
the  picture  of  a  lymphosarcoma.  These  nodul(>s  were  of  a  greenish  hue  (chloromatous) . 
An  incidental  fintling;  in  the  right  kidney  w  as  a  ijenisn  ( Irawitz  ttmior.  The  (tdreiial  glands 
were  surrounded  by  infiltrated  periadrenal  tissue.  Sindiar  tumor  nodules  were  found  all 
over  the  body,  but  were  most  numerous  in  the  heart  and  kidneys. 

Comment.  Dr.  Klemperer.  The  findings  in  the  spleen,  Uver  and  bone  marrow 
are  quite  compatible  with  the  usual  patliological  picture  of  leukemia.  However, 
the  findings  in  other  organs,  especially  the  heart  and  kidneys  indicate  an  aggres- 
sive, infiltrative  morbid  process  such  as  lymphosarcomatosis.  These  findings 
testify  to  the  close  relationship  that  exists  between  leukemia  and  lymphosarco- 
matosis, and  how  difficult  it  may  sometimes  be  to  differentiate  between  the  two 
without  the  aid  of  a  blood  count. 


Reported  by  Max  Ellenberg,  M.D. 


THE  STORY  OF  THE  Z^IOUXT  SIXAI  HOSPITAL 


The  Story  of  The  Mount  Sinai  Hospital,  of  which  the  first  eight  installments  appeared 
in  preceding  numbers  of  the  Journal,  is  offered  in  celebration  of  the  Hospital's  nine- 
tieth birthday.  In  its  present  form  it  consists  mainly  of  brief  historical  notations 
which  to  some  extent  reflect  the  "way"  of  medicine  in  Xew  York  and  elsewhere,  as  well 
as  the  changing  environment  since  1852.  It  has  been  compiled  by  .Miss  Jane  Benedict 
from  Hospital  records,  correspondence,  medical  and  historical  literature,  and  inter- 
views ivith  those  who  have  been  both  eye-witnesses  of  and  contributors  to  the  Hospital's 
progress.  It  is  presented  mainly  as  source  material  from  which  later  a  more  complete 
history  of  the  Hospital  is  to  be  written.* 

The  Jews'  Hospital  in  Xew  York  was  incorporated  in  1852  by  a  group  of  public- 
spirited  citizem,  and  in  1855  the  doors  of  its  first  building  on  West  Twenty-eighth  Street 
were  opened  to  receive  patients.  Staffed  by  some  of  the  most  prominent  physicians  of 
the  day,  the  institution  soon  proved  itself  an  excellent  testing  ground  for  the  new  tnethods 
and  techniques  which  were  being  introduced  into  the  rapidly  broadening  practice  of 
medicine  and  surgery.  During  the  Boyne  Day  riots,  the  cholera  epidemic,  and  the  Civil 
H'ar,  the  Hospital  showed  its  readiness  to  serve  i'n  time  of  crisis.  In  1886  it  was  given  its 
present  name.  The  Mount  Sinai  Hospital.  By  this  time  it  was  out-growing  its  first  home, 
and  in  1872  moved  to  larger  quarters  at  Lexington  Avenue  and  Sixty-sixth  Street,  where 
the  expansion  in  organization  paralleled  the  growth  in  size  and  in  medical  resources. 
Here,  during  the  next  few  years,  the  Out-Patient  Department  was  formally  established 
as  an  independent  entity,  the  Medical  Board  was  organized,  the  House  Staff  was  en- 
larged, and  the  Medical  and  Surgical  Services  were  separated  for  the  first  time.  A  num- 
ber of  new  departments  were  organized,  including  Xew  York's  first  Pediatric  Service, 
under  Dr.  Abraham  Jacobi,  and  in  1881  The  Mount  Sinai  Training  School  for  Xurses 
was  established. 


GROWTH  AXD  DEVELOPMENT,  1870-1904 

IX 

The  first  ten  years  in  the  Lexington  Avenue  building  were  marked  by  great 
changes  in  the  personnel  of  the  Hospital  Staff.  Of  those  who  had  been  its  mem- 
bers in  1872,  only  three  remained  in  1882:  the  venerable  Willard  Parker,  now 
eighty  years  old,  and  Thomas  Markoe  serving  as  Consulting  Surgeons;  and  Abra- 
ham Jacobi  still  active  as  Attending  Ph^'sician  to  the  Children's  Service.  Three 
other  members  completed  the  ^Medical  Staff  of  the  Hospital.  They  were 
Alfred  L.  Loomis,  an  outstanding  clinician  and  teacher,'*  who  somewhat  later, 
in  1855,  \\a.<  elected  President  of  the  Xew  York  Academy  of  Medicine;  Henry 
X.  Heineman,  who  was  destined  to  become  the  Hospital's  first  Pathologist;  and 
Julius  Rudisch.  The  latter,  while  assisting  Jacobi  in  his  private  practice,  had 
been  persuaded  In-  him  to  become  House  Physician  and  Surgeon  in  1875,  the 
combined  duties  being  still  vested  in  one  person.®^    When  Dr.  Jacobi,  in  1879, 

•  Corrcptions,  if  errors  of  fact  or  interpretation  are  discovered,  and  additional  informa- 
tion which  may  help  to  make  the  picture  more  complete,  are  welcome  and  may  be  ad- 
dressed to  the  Historian  of  the  Hospital. 

"  Dr.  Morris  Manges'  account  of  Julius  Rudisch  at  Memorial  Exercises  for  Dr.  Rudiscii, 
1926. 
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became  Pediatrician  to  the  Hospital,  Dr.  Rudisch  took  over  his  duties  as  Attend- 
ing Physician.  At  this  time  the  special  Department  of  Ophthalmology  was 
headed  by  Dr.  Gruening  and  in  1882,  on  the  resignation  of  Dr.  Noeggerath,  Dr. 
INIunde  became  chief  of  the  Gynecological  Service. 

During  the  same  period  there  appeared  on  the  Surgical  Staff  the  names  of  four 
men  who  were  to  establish  a  great  tradition  for  the  Hospital.  These  were  Daniel 
M.  Stimson,  William  F.  Fluhrer,  John  Allan  Wyeth,  and  Arpad  G.  Gerster. 


Daniel  M.  Sti.mson 


Daniel  Stimson,  the  son-in-law  of  Willard  Parker,i^  and  a  follower  of  his  school 
of  surgery, 1*  was  above  all  a  soldier.  His  portrait  painted  in  the  uniform  of 
Surgeon  to  the  Seventh  Regiment  shows  a  vigorous  man  of  erect  carriage  and 
alert  expression.  His  military  bearing  was  characteristic  of  the  manner  in 
which  he  conducted  his  rounds.  The  House  Surgeon  was  the  only  one  he  ad- 
dressed at  these  times,  and  a  too  enthusiastic  Junior  who  might  break  in  with  an 
eager  explanation  was  silenced  with  a  look,  to  be  quietly  rebuked  after  rounds 
were  over.  A  cultured  gentleman,  a  connoisseur  of  painting,  his  manner  polished 
and  courteous,  Dr.  Stimson  was  less  formal  after  rounds.  It  was  his  invariable 
habit  on  arriving  at  the  Hospital  in  his  shining  black  barouche  with  its  silver 
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lamps,  to  tip  his  own  coachman  a  half-dollar — an  act  which  caused  considerable 
wonder  on  the  part  of  observers.  Dr.  Stimson  was  a  painstaking  operator,  but 
in  cases  that  called  for  a  procedure  developed  in  pre-anesthetic  days  he  showed 
an  amazing  rapidity  that  recalled  the  headlong  speed  of  those  earlier  times.'° 


William  F.  Fluhker 


William  F.  Fluhrer,  a  surgeon  of  the  old  school  as  far  as  aseptic  methods  wen- 
concerned,  was  a  meticulous  operator.  Imperturbably  calm,  he  would  .speml 
hours  over  an  oj)eration.  If  lunch  time  came,  he  would  intermpt  his  work  tn 
consume  a  sandwich  and  a  cup  of  coffee  while  the  patient  was  carefully  watchfil 
over  by  the  anesthetist.'"  One  such  operation  achieved  the  record  time  of  eigli' 
hours."    On  the  other  hand,  this  tall,  dignified  man  whose  manner  seemed  ;i- 

*'  Lilitnthal,  Howard:  Looking  Backward.    Thr;  Medical  Quip,  .January,  1024. 


GROWTH  AND  DEVELOPMENT 


379 


slow  and  quiet  as  his  surgical  technique,  could  show  great  speed  in  an  emergency — 
as  in  his  amputation  of  a  leg  in  twenty  seconds  in  a  case  of  traumatic  spreading 
gas  gangrene."  Speed,  indeed,  was  sometimes  preferred  to  asepsis  or  antisepsis. 
The  story  is  told  by  Dr.  I.ilienthal  that  Dr.  Fluhrer,  impatient  with  the  lack  of 


John  Allan  Wyeth 


progress  being  made  by  the  younger  surgeon  during  an  operation,  took  the  knife 
from  his  hand,  sharpened  it  on  his  shoe,  and  proceeded  to  operate!'"  The  patient 
recovered.  Dr.  Fluhrer  was  also  ingenious  in  the  designing  of  instruments  and 
in  the  fashioning  of  wooden  models  for  his  inventions.    He  invented  the  alu- 
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milium  probe  for  brain  operations  and  a  urethrotome  which  was  prohibitive  in 
price,  but  perfect  in  its  function.*'  He  was  one  of  the  few  early  American  genito- 
urinarj-  speciahsts.**  In  1895  he  was  appointed  head  of  the  first  such  service 
established  at  !Mount  Sinai. 

John  Allan  Wveth,  blue-eyed  and  suave,  was  a  Southerner  of  quiet  manner 
and  iron  determination,  who  became  a  pioneer  in  post-graduate  medical  teaching. 
At  se\enteen  he  was  a  soldier  in  the  Confederate  Army.  Later  he  farmed  to 
raise  money  for  his  education.  After  graduating  from  the  University  of  Louis- 
ville he  worked  as  a  steamboat  captain  in  order  to  earn  enough  for  laboratory 
and  post-graduate  medical  training.  But  on  reaching  Xew  York  in  1872,  he 
found  that  no  .such  thing  as  post-graduate  medical  schools  existed.  He  took 
some  courses  at  the  Bellevue  Medical  College  and  as  a  demonstrator  in  anat- 
omy, assisted  Edward  Gamaliel  Janeway,  the  great  diagnostician  who  himself 
was  to  join  the  ^Mount  Sinai  Staff  in  1883.  He  then  traveled  abroad  for  two 
years,  visiting  various  medical  centers.^  Returning  to  Xew  York,  he  was  ap- 
pointed Attending  Surgeon  on  the  Mount  Sinai  Staff  in  1882.  The  following 
year  he  realized  his  ambition  to  establish  a  school  for  medical  graduates,  the 
Polyclinic.  On  its  fii-st  staff  appeared  the  names  of  .several  ^Mount  Sinai  Attend- 
ings:  Dr.  Wyeth  and  Dr.  Gerster  on  the  Surgical  Service,  Dr.  Munde  on  the 
Gynecological  Service,  and  Dr.  Gmening  in  the  Eye  Department.** 

Dr.  Wyeth's  operating  technique  was  characterized  chiefly  hy  the  great  calm 
and  self-possession  with  which  he  worked.  His  operative  clinics  were  extremely 
popular.  The  vivid  descriptions  of  the  procedure  under  way  and  the  anatomy 
involved  were  delivered  in  so  smooth  a  fashion  that  the  student  felt  surgery  might 
after  all  be  as  simple  as  Dr.  ^^'yeth  seemed  to  find  it.  Apparently  nothing 
could  disturb  that  monumental  calm.  One  day  when  a  particularly  important 
patient  on  whom  the  surgeon  had  just  finished  operating  was  being  carried  from 
the  room,  the  stretcher  tipped  and  the  middle-aged  patient  crashed  to  the  floor. 
The  only  comment,  made  in  that  .soft  southern  accent,  was,  "Isn't  that  too  bad!" 
The  patient  recovered  and  was  none  the  woi-se  for  the  incident.'" 

With  the  appointment  of  Arpad  G.  Gerster  to  the  Staff  in  1880,  the  trend 
toward  true  aseptic  and  antiseptic  surgery  at  Mount  Sinai  began.  Born  in 
Hungary  in  1848,  he  wa<  educated  abroad  and  came  under  the  influence  of  such 
great  teachers  as  Rokitansky,  Skoda,  and  Billroth.  He  emigrated  to  the  United 
States  in  1873  and  as  he  traveled  across  Europe  he  visited  the  various  medical 
centers.  Althcjugh  •'.  .  .  surgical  mortality  was  appalling"  there  were  places, 
such  as  Volkmann's  Clinic  at  Halle,  where  the  newer  Listerian  methods  seemed 
to  be  working  miracles  in  reducing  the  death  rate.  Dr.  Gerster  landed  in  Xew 
York  in  1874  at  the  time  when  "the  towers  of  the  Brooklyn  Bridge  stood  as  yet 
unconnected  liy  cable.  The  water  side  was  lined  by  a  forest  of  masts,  belonging 
mostly  to  scjuare-rigged  sailing  vessels. "i" 

IntfTvicnv  witli  Dr.  Charles  (loodman,  .\ugust  14.  1938. 
"  .\ddre.s.s  by  Dr.  D.  Hry.soii  Dclavan  at  the  unveiling  of  the  statue  of  Dr.  John  .\ll;iii 
Wyeth  at  the  Polyr  iiiiif  Hospital  on  May  1,  1914  fin  pos.session  of  the  Xew  York  Academy 
of  Medicine). 

«  Wyeth,  John  .Mian:  Witii  Sahre  and  Scalpel.    Harper  &  Bros.,  1914. 
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Through  a  lottor  of  iutroihu'tion,  Dr.  Gorster  met  Krnst  Krackowitzcr,  and 
after  a^ssisting  liim  in  operations  at  the  German  (now  Lenox  Hill)  Hospital,  of 
which  Dr.  Krackowitzer  had  been  one  of  the  founders,  he  became  the  older 
surgeon's  assistant.  Later  he  himself  was  appointed  to  the  stalT  of  th(>  CJerman 
Hospital.'*    Highly  energetic,  straightforward,  equipped  with  a  thorough  metl- 


Arpad  G.  Gerster 


ical  education  and  a  rich  cultural  background,  Arpad  Gerster  was  well  fitted  to 
be  a  leader.  "With  Drs.  Fred  Lange  of  New  York  and  Christian  Fenger  of  Chi- 
cago, both  of  whom  had  also  been  educated  in  European  medical  schools,  he  was 
among  the  early  advocates  and  chief  exponents  of  aseptic  procedure. That  he 
found  the  "...  older  men  all  attuned  to  pre-antiseptic  methods"'*  is  amply 

Mayo,  William  J.:  Early  Days  of  the  Xew  York  Surgical  Society.  Cutting  in  posses- 
sion of  Xew  York  Academy  of  Medicine. 
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proved  by  such  incidents  as  that  of  Dr.  Fluhrer  slmrpening  a  knife  on  his  shoe, 
or  Dr.  Xeoggerath,  in  the  days  when  women's  hair  was  abundantly  long,  sewing 
up  an  incision  with  a  hair  extracted  from  the  patient's  head.^* 

In  1888,  eight  yeai-s  after  his  appointment  to  the  Mount  Sinai  Staff,  Dr.  Ger- 
ster  published  the  fii"st  book  on  asepsis  by  an  American  author:  Rules  of  Aseptic 
and  Antiseptic  Stfrgery.  Previously  works  on  the  .subject  has  been  imported 
from  England.  It  was  al.so  the  first  medical  book  to  be  illustrated  with  halftone 
plates,  the  photographs  for  which  were  taken  by  the  author  himself  in  the  operat- 
ing rooms  of  The  Mount  Sinai  and  German  (Lenox  Hill)  Hospitals.^^  Just  as 
Oliver  \\'endell  Holmes  in  his  treatise  on  puerperal  fever  forty-five  years  earlier 
had  accused  physicians  of  being  carriei-s  of  disease,  Dr.  Gei-ster  placed  the  re- 
sponsibility for  postoperative  infection  squarely  on  the  shouldei-s  of  the  surgeon. 

"It  cannot  now  be  successfully  denied,"  he  wrote,  "that  the  surgeon's  acts 
determine  the  fate  of  a  fresh  wound,  and  that  its  infection  and  suppuration  are  due 
to  his  technical  faults  of  omission  and  commission."  (The  italics  are  Dr.  Ger- 
ster's.)^" 

Concerning  the  fear  of  surgery  which  in  the  seventies  and  eighties  charac- 
terized both  patient  and  surgeon,  he  says:  "The  dread  of  undertaking  and  sub- 
mitting to  a  surgical  operation  has  greatly  diminished,  and  timely,  that  is,  early 
surgical  interference  has  become  more  and  more  frequent,  to  the  advantage  of 
both  patient  and  physician."'"  The  declaration  that,  because  of  a-septic  and 
antiseptic  methods,  "...  surgery  has  become  a  conservative  (the  italics  are  again 
the  author's)  branch  of  the  healing  art"^"  was  indeed  the  statement  of  one  con- 
siderably in  ad\  ance  of  his  time. 

In  training  the  young  men  under  him  at  the  Hospital,  Dr.  Gerster  insisted 
on  the  strict  application  of  aseptic  and  antiseptic  principles.''  He  was  one  of  the 
fii-st  to  break  away  from  the  older  and  cruder  school  of  surgery,  and  to  teach  that 
human  tissue  is  a  delicate  thing  which  must  be  delicately  handled.'-  With  his 
forceful  pei-sonality,  and  blunt  and  direct  approach,  he  was  a  teacher  to  be  feared 
as  well  as  liked  and  respected — "There  was  no  fooling  Gei^ster."*^  "The  most 
brilliant  operator  and  the  most  logical  surgical  thinker,"^^  his  pupils  found  him  a 
comiicUing  instmctor  with  a  vast  store  of  practical  experience,  information,  and 
anecdote  to  share.  A.  A.  Berg  and  Howard  Lilienthal,  both  graduates  of  the 
Mount  Sinai  House  Staff  and  eventually  great  surgeons  in  their  own  right  and 
members  of  the  Consulting  Staff,  were  students  of  his  teaching  and  assistants  in 
his  i)rivate  practice.  A  vei-satile  man  with  a  great  variety  of  interests,  he  was  a 
musician,  a  painter,  and  in  later  yeai-s  an  etcher.  A  student  of  history  and  lover 
of  literature,  he  was  also  an  ardent  fisherman  and  hunter,  fond  of  taking  long 
camping  trips  in  the  Adirondacks,  accompanied  only  hy  an  Indian  guide."  He 

"  Interview  with  Dr.  Howard  Lilienthal.  .\pril  5,  1930. 
«'  Informati(tn  from  .Xppleton-C'entury  Co. 

Cierster,  .\ri)a(l  (i. :  Rules  of  Aseptie  and  Antiseptic  Surgery,  D.  .\p|)leton  &  Co.,  188S. 
"  F.lsberg.  Charles:  Mount  Sinai  in  th(!  Late  Nineties  and  the  Beginning  of  Xeuro.sur- 
gery  in  the  Hospital.    J.  Mt.  Sinai  Hospital.  Vol.  4.  Xo.  .5,  V.m. 
"  Interview  with  Dr.  .\.  .1.  Hongy.  April,  103!). 

"  Sachs,  Bernard:  Dr.  flerster  as  Man  and  Scholar.  iVoceedings  of  the  Churaka  Club, 
Vol.6,  Paul  Hoeber.  1025. 
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w  as  a  man  of  practical  bent  and  it  was  his  delight  to  display  to  those  who  were 
interested  the  "German  instrument  pouch,"  a  kit  he  carried  strapped  to  the 
small  of  his  back.  This  presented  a  somewhat  terrifying  aspect  when,  spreading 
the  tails  of  his  frock  coat  to  sit  down,  he  exposed  to  view  the  kit,  "of  ample  pro- 
portions." It  contained  a  collection  of  fine  instruments,  "...  a  supply  of  hard- 
ware which  seemed  enough  for  carrying  out  a  major  operative  procedure.""' 
In  the  eighties  and  nineties  patients  were  loath  to  go  to  a  hospital  and  the  more 
serious  the  case,  the  more  anxious  the  patient's  family  to  keep  him  at  home.  It 
was  therefore  (luite  customary  for  a  surgeon  to  operate  away  from  the  hospital, 
often  amid  the  filth  and  unsanitary  conditions  produced  by  the  tenements.  In 
his  book  Dr.  Gerster  devoted  considerable  space  to  the  possibility  of  carrying 
out  Listerian  and  aseptic  surgery  in  a  private  home.  The  advice  deserves  quot- 
ing: 

"A  clean,  well-lighted  room  is  selected  out  of  which  all  unnecessary  furniture, 
hangings,  etc.,  should  be  removed.  A  bare  well-scrubbed  floor  is  preferable  to  a 
carpet.  One  or  two  narrow  kitchen  tables,  covered  with  a  quilt  and  provided 
with  a  straw  pillow,  will  make  a  capital  operation  table.  A  piece  of  rubber 
cloth  (3  X  4  feet)  is  placed  over  the  quilt,  and  a  clean  sheet  is  laid  on  the  top. 
Fountain  syringes  are  filled  with  a  sublimate  solution  and  placed  on  chairs  to  the 
right  and  left  of  the  operating  table,  and  suitably  suspended  from  a  nail  or  chan- 
delier near  the  operating  table.  Two  tin  basins  are  filled  with  a  corrosive  subli- 
mate .solution  and  placed  on  chairs  to  the  right  and  left  of  the  operating  table  for 
the  occasional  rinsing  of  the  hands  of  the  operators  and  assistants.  The  author 
has  found  that  it  is  very  convenient  to  be  independent  of  the  patient's  resources, 
as  far  as  the  necessarj-  vessels  for  sponges  and  instruments  are  concerned.  A 
nest  of  four  good-sized  block-tin  wash  basins,  six  tin  soup  basins  (six  inches  in 
diameter)  and  four  tin  bake  pans  will  serve  every  purpose  and  the  small  expense 
will  be  abundantly  repaid  by  the  cleanliness  and  sense  of  comfort  that  will  result. 
The  employment  of  copious  irrigation  during  operations  requires  measures  for 
protecting  the  person  and  clothing  of  the  surgeon  against  the  influence  of  the 
chemicals  commonly  used.  An  ample  apron,  made  of  light  rubber  sheeting  and 
reaching  from  the  chin  to  the  toes  is  most  convenient,  and  can  be  easily  cleaned. 
The  surgeon's  shoes  maj^  be  protected  by  a  pair  of  fight  rubbers.  However,  they 
are  apt  to  sweat  the  feet.  The  author  overcame  this  drawback  by  the  use,  at 
the  Hospital,  of  wooden  pattens  (French  sabots)  worn  over  the  shoes.  They  are 
donned  without  the  aid  of  the  hands,  and  keep  the  feet  warm  and  dry,  and  can 
be  bought  at  75  Essex  Street,  New  York."'" 

The  pre-Listerian  methods  of  the  older  surgeons  died  hard  and  for  some  time 
the  new  surgery  went  on  side  by  side  with  violations  of  its  precepts.  Neverthe- 
less, the  eighties  saw  the  adoption  at  Mount  Sinai  of  the  sterilization  of  instru- 
ments in  a  solution  of  carbolic  acid."  Alajor  operations  were  infrequent.  De- 
spite the  fact  that  Willard  Parker  had  already  performed  the  first  appendectomy 
in  the  United  States  in  1864,''  Dr.  Gerster,  as  late  as  the  eighties,  was  one  of  the 

"  Ruhrah,  John:  Willard  Parker,  Reprint  Annals  of  Medical  History,  N.  S.  Vol.  5,  Nos. 
3,  4,  5. 
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few  surgeons  at  the  Hospital  willing  to  operate  on  such  cases."  By  the  middle 
eighties  '•.  .  .  operations  were  done  a  la  Lister  under  a  cloud  of  carbolic  acid 
vapor.  "'^  There  was  an  attempt  to  arrange  schedules  so  that  the  dirty  cases 
followed  clean  ones,  and  .  .  after  any  particularly  septic  operation  our  operat- 
ing room  was  .sprayed  for  hours,  or  better  still,  all  night  with  carbolic."^' 

{To  be  continued) 


ly^ilUam  pranotoer 
Jfebruarp  7,  1881-Ianuarp  17,  1943 

Dr.  William  Bianower  died  January  17,  1943  at  The  Mount  Sinai  Hospital 
after  a  two  year  illness.  He  had  given  unsparingly  and  unstintingly  of  himself 
in  his  devotion  to  his  professional  duties  to  the  very  last  day  before  the  onset  of 
his  fatal  illness.  This  outstanding  feature  of  his  character  displayed  itself  at  all 
times  in  many  ways  in  his  relationship  to  his  family,  friends  and  professional 
activities. 

Bom  in  Russia,  Dr.  Branower  came  to  this  country  when  a  child.  He  attended 
City  College  and  was  graduated  from  the  College  of  Physicians  and  Surgeons  of 
Columbia  University  in  1904.  Soon  thereafter  he  became  associated  with  The 
Mount  Sinai  Hospital,  serving  as  an  interne  (1905-1906)  and  as  Resident  Sur- 
geon in  the  Private  Pavilion  (1907-1908).  He  became  anesthetist  in  1908  serv- 
ing at  the  same  time  as  Assistant  Surgeon  in  the  Out-Patient  Department.  He 
became  Chief  of  the  Surgical  Clinic  and  remained  in  that  capacity  for  twelve 
years  (1911-1923).  He  was  Attending  Anesthetist  to  the  Hospital  from  1923 
to  1943. 

A  pioneer  in  the  development  of  anesthesia  as  a  specialty,  Dr.  Branower  soon 
was  an  acknowledged  and  dominant  leader  in  this  rapidly  de\  eloping  field,  so 
important  to  modei-n  surgery.  He  was  one  of  the  original  founders  of  the  Com- 
mittee on  Fellowshi])  of  the  American  Society  of  Anesthetists  and  was  a  Diplo- 
mat of  the  .American  Board  of  Anesthesiology.  In  1917  he  was  chosen  President 
of  the  New  York  Society  of  Anesthetists.  Throughout  the  years  he  contributed 
many  scientific  papers  on  Anesthesiology. 

Dr.  Bi-anower  was  also  a  member  of  the  American  Society  of  Thoracic  Surgery 
and  the  American  Society  of  Regional  Anesthesia. 

The  controlled  Respirator  devised  by  Dr.  Branower  and  first  demonstrated 
by  him  in  1935,  is  now  in  wide  use  in  hospitals  throughout  the  countrv. 

In  addition  to  his  absorbing  interest  in  his  chosen  field  Dr.  Branower  engaged 
in  many  diversified  activities,  some  closely  related  and  others  imrelated  to  his 
life  work.  For  many  years  he  had  been  an  ardent  student  and  later  teacher  of 
regional  anesthesia.  In  the  course  of  time  he  acciumilated  a  splendid  collection 
of  anatomical  models  at  a  great  cost.  These  he  later  used  for  teaching  purposes 
and  .';hortly  before  his  last  illness  he  donated  the  entire  collection  to  The  Mount 
Sinai  Hospital. 

As  a  member  of  the  Board  of  Trustees  of  the  Free  Synagogue  he  had  many 
opportunities,  through  manifold  activities,  to  demonstrate  his  devotion  to  his 
fellow  men. 

Those  who  knew  Branower  w  eW  appreciated  his  sterling  ciualities  which  were 
displayed  best  at  a  social  evening  with  his  devoted  family.  His  warm  hearted- 
ness  and  his  fine  sense  of  humor  delighted  many  and  the  earliest  contact  with 
him  impressed  one  with  the  high  cultural  attainments  of  the  man;  Branower 
was,  indeed,  a  scholar.  He  was  respected  by  all  and  loved  by  those  who  knew 
him  well. 

J.  L.  Maybaum 

385 


Jfcfaruarp  23.  1893-iHap  28,  1943 

The  life  of  man  proceeds  inexorably  from  the  joyous  miracle  of  birth  to  the 
shattering  tragedy  of  the  finale.  Even  in  primitive  times  the  tribesmen  gathered 
at  the  side  of  the  stricken  comrade,  and  in  their  own  way,  and  according  to  their 
understandings,  sought  to  commend  the  soul  of  the  departed  to  the  gods.  As 
one  culture  has  succeeded  another  in  human  hi.story  these  ceremonies  have 
grown  in  complexity  and  pomp;  have  tended  to  become  formalized  and  empty. 
It  is  therefore  rather  in  the  spirit  of  a  simpler  day  when  the  leader  of  each  family 
group  was  also  its  spiritual  guide  and  adviser,  that  we  have  come  here  today  to 
say  "Hail  and  Farewell"  to  our  dearly  beloved  friend. 

United  as  we  all  are  by  the  depth  and  intensity  of  our  emotions,  no  words  are 
needed  to  create  the  picture  of  Max  David  Mayer  that  each  one  of  us  will  hence- 
forth carry  in  his  treasure  che.st  of  precious  memories.  Let  me  only  remind 
you  of  his  emotional  intensity  tempered  by  calm  rea,son,  his  fierce  devotion  to 
duty  illumined  by  his  vivid  sense  of  humor,  his  loyalties,  his  compassion,  his 
tenderness,  his  selflessness,  his  uncompromising  love  of  truth,  and  his  deep 
sxTiipathy  with  human  vagaries.  Let  us  never  forget  what  he  did  for  us,  his 
friends.  We  would  do  well  to  honor  his  memory  by  sti-iving  to  attain  the  same 
spirit  of  altruism. 

Max  David  flayer,  the  jjhysician,  may  best  be  characterized  in  the  words  of 
the  sage,  Ben  Sirach:  "Honor  a  physician  according  to  thy  need  of  him  with  the 
honors  due  imto  him;  for  verily  the  Lord  hath  created  him.  For  from  the  Most 
High  cometh  healing;  and  from  the  King  he  shall  receive  a  gift.  The  .skill  of 
the  ])hysician  shall  lift  up  his  head;  and  in  the  sight  of  great  men  he  shall  be 
admired." 

In  the  narrower  .sen.se  of  the  word  our  friend  was  not  a  religious  man,  but  we 
must  recall  that  there  is  a  faith  expre.s.sed  not  in  words,  but  in  deeds.  He  may 
properly  be  looked  upon  as  a  veritable  high-priest  of  life  itself,  presiding  at  its 
inception  and  following  its  tortuous  path  through  jo\s  and  .sorrows.  A  pioneer 
in  the  study  of  the  relationships  of  mind  anfl  body,  his  masteiy  of  both  fiekls 
was  untjuestioned.  He  was  the  first  man  in  the  United  States  to  e.stab]ish  a 
clinic  where  a  woman's  mind  and  a  woman's  body  were  considered  in  all  their 
intricate  interrelationships. 

But  the  great  field  of  medical  endeavor  could  not  claim  all  of  Max's  passionate 
interest.  To  art,  literature  and  music  he  brought  a  rarely  equalled  .sen.sitivity 
in  appreciation  and  interpretation.  His  many  friends  among  the  artists, 
writers  and  musicians  will  bear  testimony  to  his  helpfidne.ss  in  the  .solution  of 
their  technical  problems,  and  to  the  stimulation  and  encouragement  they  owe 
to  his  teachings.  We  may  tndy  manel  at  the  scope  of  his  understanding,  at 
the  depth  of  his  feeling  and  at  the  soundness  of  his  criticjue. 

The  kindly  hand  of  Time  will  gradually  erase  from  our  memory  the  sufferings 
that  during  this  past  year  were  bravely  endured  by  our  stout-hearted  friend. 
Let  us  remember  rather  the  great  .strong  Max,  serious,  intent,  arguing  his  points 
with  cool  logic;  the  tender,  kindly  Max,  guiding  a  .sufferer  back  to  health;  and 
the  jolly  happy  Max.  with  eyes  twinkling,  telling  a  .subtle  tale  or  recounting  a 
robustious  stor>'.  This  great  human  being,  who  has  lived  among  us  and  worked 
with  us  all  the.se  years,  leaves  us  now  in  a  world  that  is  far  finer  for  his  having 
pa.s.sed  through  it.  "The  Lord  hath  given,  and  the  Lord  hath  taken  away. 
Ble.«.<^'d  be  the  name  of  the  Lord." 

Fl'.KDKKIC   I).  ZkM.W.* 
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Authors'  Abstracts  of  Papers  Published  Elsewhere  by  jNIembers  of  the 
Mount  Sinai  Hospital  Staff 


Members  of  the  hospital  staff  and  the  out-patient  department  of  The  Mount  Sinai 
Hospital  are  invited  to  submit  for  publication  in  this  column  brief  abstracts  of  their 
articles  appearing  in  other  journals. 


Prolonged  Survival  after  Perforation  of  the  Infarcted  Interventricular  Septiim  in  Coronary 
Arterial  Disease.    S.  E.  Moolten.    Arch.  Int.  Med.,  69:  108,  January  1942. 

Rupture  of  the  left  ventricle  after  infarction  is  immediately  fatal  unless  the  area  of 
softening  is  situated  in  the  interventricular  septum.  In  the  latter  case  death  may  be 
delayed  several  days,  and  then  occur  as  a  result  primarily  of  the  severe  shock  and  heart 
failure  resulting  from  ciudiKiry  ncclusinn.  Prolonged  survival  is  rare  and  is  characterized 
by  intractable  right  ventricular  failure  and  the  presence  of  the  harsh  systolic  murmur  of 
interventricular  septal  defect. 

The  interventricular  septum  considered  as  a  functional  entity  is  of  particular  signifi- 
cance, both  as  a  component  of  deep  muscle  tracts  common  to  both  ventricles  and  as  an 
agency  for  protecting  the  right  ventricle  by  preserving  the  differential  in  pressure  between 
the  two  ventricles. 

Some  InunedialcCauscs  of  Cardiac  Infarction.    E.  P.  Boas,  Am.  Heart  J.,  23:  1,  January  1942. 

The  onset  of  cardiac  iufarctiDn  is  often  preceded  by  specific  events  that  seem  to  be 
directly  responsilile.  The  must  cdnimon  external  factors  which  precipitate  cardiac  infarc- 
tion are  effort,  emotion,  cold  and  over-eating.  These  factors  do  not  cause  cardiac  infarc- 
tion in  the  presence  of  normal  coronary  arteries.  Coronary  insufficiency  arises  because 
the  narrowed  cliannels  of  the  diseased  l  orouury  arteries  prevent  the  passage  of  enough 
blood  to  satisfy  the  needs  of  the  heart  nmsele  when  called  on  for  greater  work;  the  flow  of 
blood  is  decreased  by  reflex  narrowin<i;  of  the  eoroiuuy  arterial  bed,  or  by  hemorrhage  into 
the  coronary  arterial  wall,  causing  partial  or  complete  occlusion  of  one  of  the  coronary 
arteries. 

Alopecia  from  C;/r(  rine  Hydrochloride.  O.  L.  Levin  and  H.  T.  Behrman.  J.  A.  M.  A., 
118:  41-i;^  .lamiary  1942. 
In  this  paper  the  authors  report  the  occurrence  of  alopecia  following  the  use  of  a  new 
antispasmodic  drug.  In  this  case,  the  defluvium  followed  the  daily  ingestion,  for  thirty 
days,  of  cyverine  hydrochloride  (Stearns)  and  rapidly  progressed  to  involve  the  entire 
scalp. 

A  white  woman  aged  49  years  ingested  920  mg.  of  cyverine  hydrochloride,  an  antispas- 
modic drug,  within  a  period  of  thirty  days.  At  the  end  of  this  time  alopecia  of  the  scalp 
developed.  The  alopecia  was  progressive  and  resulted  in  approximately  complete  loss  of 
hair  from  the  scalp.  The  eyebrows  and  eyelashes  turned  a  grayish  white  shortly  after  the 
occurrence  of  alopecia.  There  was  an  associated  exfoliative  dermatitis  of  the  skin  and  a 
diminution  in  perspiration. 

The  suggestion  is  advanced  that  the  elTects  of  the  drug  on  smooth  muscle  caused  com- 
plete relaxation  of  the  erector  pili  muscles  around  the  hair  follicles.  In  this  manner  loosen- 
ing of  the  hair  shaft  and  subsequent  alopecia  may  have  occurred. 
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Technic  of  Tattooing  with  Mercury  Sulfide  for  Pruritus  Ani.  R.  Turell  and  A.  W.  M. 
Marino.  Ann.  Surg.  115:  126,  January,  1942. 
The  authors  briefly  reviewed  the  history  of  therapeutic  tattooing  employed  in  surgerj'. 
The  present  therapeutic  status  of  anal  pruritus  and  the  surgical  anatomy  of  the  anal  canal 
were  discussed.  The  technique  of  tattooing  of  the  anal  canal  and  the  perianal  region  with 
mercury  sulflde  was  detailed.  The  necessitj-  of  tattooing  of  the  anal  canal  to  the  level  of 
the  pectinate  line  was  stressed.  The  development  of  a  simple,  reciprocating,  pneumatic 
tattooing  pistol  by  the  senior  author  was  reported. 

Aplastic  Anemia  in  Pregnancy.    E.  S.  Hurwitt  and  L.  Field.    .\m.  J.  Obst.  &  Ciynec.  43: 
42,  January  1942. 

A  case  is  presented  of  ajjlastic  anemia  occurring  during  pregnancy,  with  fatal  issue; 
clinical,  laboratory,  antl  pathological  data  are  given.  Eighty  cases  of  primary  aplastic 
anemia  in  women  were  collected  from  the  literature;  13  of  these  were  found  to  be  of  obstetric 
significance.  Of  the  total  groui)  of  14  cases  of  aplastic  anemia  during  pregnancy,  there 
were  only  5  survivals.  In  all  of  these  the  uterus  had  been  emptied,  2  by  normal  delivery 
at  term  and  2  by  interruption  during  the  third  trimester.  One  case  developed  post  partum. 
\  fatality  was  recorded  in  each  of  the  3  cases  in  which  there  was  no  interruption  of  preg- 
nane}-. From  the  evidence  at  hand,  it  would  appear  probable  that  the  occurrence  of 
aplastic  anemia  during  pregnancy  may  not  be  coincidental,  but  that  the  gravidity  may  play 
an  etiologic  or  conditioning  role.  Interruption  of  pregnancy  should  be  strongly  considered 
in  the  presence  of  aplastic  anemia. 

.4  Rapid  Film  Changer  for  Use  in  Contrast  Angiocardiography.  M.  L.  Su.s.sma.v,  M.  F. 
Steinberg,  and  A.  Grish-man.  Radiology  38:  232-233,  February  1942. 
The  following  is  a  description  of  a  simple,  inexpensive  apparatus  designed  for  this 
purpose,  with  which  eight  roentgenograms  of  excellent  quality  can  be  produced.  The 
apparatus  consists  of  a  wooden  wheel  62  inches  in  diameter,  mounted  on  an  axle.  Eight 
10  X  12-inch  cassettes  are  mounted  radially.  The  wheel  is  turned  by  hand  behind  a  lead 
screen  in  which  there  is  a  10  X  12-inch  opening.  Each  cassette  passes  behind  this  opening. 
.\n  ordinary  door  stop  serves  to  stop  the  wheel  as  each  cassette  arrives  in  position  behind 
the  opening  in  the  lead  screen.  With  i)racticc,  eight  exposures  can  be  made  in  ten  seconds. 
It  is  easy  to  position  the  patient  by  preliminary  fluoroscopy,  one  cassette  being  removed 
and  replaced  by  a  fluoroscopic  screen  held  behind  the  opening  in  the  lead  screen. 

Ilcocoloslomy  With  Exclusion  For  Xoii  Specific  Ileitis.  R.  Colp,  J.  Garlock  and  L.  Gi.vz- 
Bi  RO.  Am.  J.  Dig.  Dis.  9:  6468,  February  1942. 
In  a  series  of  40  cases  of  regional  ileitis  treated  by  ileo-colostomy  with  exclusion  no 
operative  mortalities  nor  any  serious  postoperative  complications  were  encountered.  Two 
cases  were  complicated  by  large  ileo-sigmoidal  fistulae.  In  these  cases,  as  anticipated,  the 
operation  was  inefl'ective.  There  were  three  other  cases  which  were  unsuccessful.  The 
remaining  35  cases  showed  recession  of  di.sease  in  the  excluded  loop.  Proximal  extension  of 
the  disease  appears  independent  of  the  type  of  operation  employed  and  occurred  in  one 
ca.se.  The  authors  stress  the  .selection  of  a  site  which  is  sufficiently  orad  to  avoid  this 
complication. 

Insi)ection  of  the  t ransliiccn(  y  of  the  bowel  is  otTered  as  a  method  for  selecfing  such 
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I  feel  greatly  flattered  at  being  selected  by  your  committee  to  give  the  first 
of  the  Schick  lectures. 

It  is  indeed  a  great  pleasure  to  come  here  to  honor  Dr.  Bela  Schick,  one  of  the 
outstanding  pioneers  in  Pediatrics.  His  research  work  on  diphtheria,  scarlet 
fever,  tuberculosis  and  other  disorders  have  brought  him  well  deser^'ed  fame 
throughout  the  civilized  world.  Dr.  Schick  recognized  soon  after  the  turn  of 
the  century  that  the  diseases  of  childhood  were  deserving  of  special  study  and, 
so  far  as  I  know,  he  has  devoted  his  time  to  this  branch  of  medicine  ever  since 
with  the  great  success  that  is  known  to  all. 

Pediatrics  has  been  established  as  a  specialty  for  many  years.  Its  justifica- 
tion as  a  specialty  has  been  based  on  the  fact  that  infants  and  children  are  subject 
to  different  disorders  from  the  adult  and  react  to  the  same  ones  in  a  different 
manner.  It  has  often  seemed  strange  to  me  that  the  surgeons  have  been  so  slow 
in  recognizing  that  the  same  variants  exist  in  the  surgical  maladies  of  early  life. 
It  is  indeed  still  common  for  many  surgeons  to  consider  the  infant  as  only  a  small 
sized  adult  and  that  he  should  be  so  treated. 

This  point  of  view,  the  failure  to  be  familiar  with  the  surgical  conditions  of 
early  hfe  and  with  the  varied  reactions  that  they  manifest  obviously  leads  to 
faulty  diagnosis  which  in  turn  leads  to  poor  treatment  and  results. 

The  surgeon  who  likewise  fails  to  accustom  himself  to  handling  the  delicate 
tissues  of  the  infant  and  to  the  gentle  use  of  small  instruments  and  suture  material 
can  hardlj'  hope  to  be  successful  in  the  management  of  the  surgical  problems  of 
this  age  group. 

The  lack  of  appreciation  of  these  factors  often  leads  the  surgeon,  the  general 
practitioner  or  even  the  pediatrician  to  advocate  surgical  procedures  at  disad- 
vantageous times.  Haste  is  not  infrequently  recommended  when  delay  is  more 
desirable,  but  perhaps  more  frequently  delay  is  prescribed  when  prompt  surgical 
intervention  offers  these  j^oung  patients  their  best  chance  of  recovery. 

For  example,  it  does  not  seem  to  be  very  common  knowledge  that  infants 
in  the  first  48  hours  of  life  stand  major  surgical  procedures  far  better  than  they 
do  a  week  or  so  later.    It  is  also  not  uncommon  practice  for  the  same  type  of 

>  Lecture  delivered  in  the  Blumenthal  Auditorium  of  The  Mount  Sinai  Hospital,  April 
13,  1943. 

*  From  the  Surgical  Service  of  The  Children's  Hospital  and  the  Department  of  Surgery, 
Harvard  Medical  School. 

'Professor  of  Child  Surgery,  Harvard  ^ledical  School  and  Chief  of  Surgical  Service, 
The  Children's  Hospital,  Boston. 
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operation  to  be  used  on  the  child  that  is  used  in  the  adult  when  a  modified  or 
different  technique  is  clearly  indicated.  Therefore,  it  seems  not  inappropriate 
to  discuss  the  choice  of  time  and  type  of  operation  in  surgery  of  early  life  about 
which  there  is  still  a  variance  of  opinion. 

This  lack  of  consensus  is  true  with  regard  to  the  common  conditions  as  well 
as  to  those  that  are  less  frequently  observed. 

There  is  perhaps  no  better  example  of  a  very  common  malady  than  that  of 
inguinal  hernia  and  perhaps  none  in  which  there  is  so  great  a  variety  of  teachings 
and  practices  being  carried  out. 

When  an  inguinal  hernia  has  been  diagnosed  in  a  small  infant,  the  question  at 
once  arises  as  to  whether  an  operation  should  be  done  and,  if  so,  what  type  of 
operation  is  best  suited  for  this  age  group. 

There  are  two  forms  of  treatment  for  congenital  inguinal  hernia — the  truss  and 
the  radical  cure  by  operation.  In  infants  the  truss  has  a  distinct  field  of  useful- 
ness although  it  is  seldom  or  ne\  er  curative.  It  is  u.sed  as  a  temporary  measure 
to  hold  up  a  hernia  or  to  prevent  strangulation  or  incarceration  during  periods 
of  sickness  or  feeding  difficulties  of  an  infant  during  its  first  year  of  life.  There 
are  many  forms  of  truss  a\-ailable,  but  the  only  one  that  has  proved  useful  in  our 
hands  is  the  simple  yarn  truss.  This  is  easily  applied,  is  always  available,  is 
inexpensive  and  can  be  kept  clean  by  daily  washing.  Most  parents  can  be  in- 
structed in  a  few  minutes  about  the  details  of  its  application,  and  can  carry  out 
the  treatment  successfully  at  home.  However,  there  are  instances  in  which  the 
truss  is  ineffective  due  either  to  the  size  of  the  hernia  or  to  the  lack  of  aptitude 
of  the  parent.  In  such  cases  operation  is  resorted  to  regardless  of  age.  The 
youngest  patient  I,  personally,  recall  operating  on  for  a  strangulated  hernia  was 
a  month  old  baby  who  had  been  born  two  months  prematurely.  The  patient 
had  an  uncomplicated  con\-alescence  and  a  permanent  cure.  When  operation 
is  indicated,  the  choice  of  the  type  of  operation  is  important  as  is  the  after  care 
of  the  patient. 

Broadly  speaking,  there  arc  two  types  of  operation  for  the  radical  cure  of  in- 
guinal hernia — one  in  which  the  cord  is  transposed  and  the  other  in  which  the 
cord  is  returned  to  its  normal  jiosition.  The  technique  recommended  by  Ba.ssini 
is  perhaps  the  best  known  example  of  the  first  group,  while  that  recommended 
by  Ferguson  is  a  good  example  of  the  second  type.  There  are  numerous  minor 
variations  of  both  the.'^e  of)erations.  In  our  opinion  any  operation  transposing 
the  cord  .should  not  be  used  in  infants  or  young  children,  although  such  an  opera- 
tion is  eminently  satisfactory  in  oldei-  children  or  in  adults.  The  reason  for  not 
transposing  the  cord  in  the  younger  patients  is  the  danger  of  pressure  on  the 
delicate  spermatic  ve.s.sels  with  consequent  interference  with  the  blood  supplj'' 
and  resulting  atrophy  of  the  testicle.  The  operation  which  has  been  eminently 
satisfactory  at  The  Children's  Hospital  in  over  3,000  cases  consists  in  complete 
excision  of  the  sac,  tucking  its  stump  under  the  abdominal  wall,  replacing  the 
cord  in  its  normal  position,  and  suturing  the  external  oblique,  internal  oblique 
and  transvensalis  muscles  together  to  Poupart's  ligament  and  then  overlapping 
the  external  oblique  fiom  below  upwards.    The  I-^nglish  and  Scotch  surgeons 
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consider  the  complete  excision  of  the  sac  as  the  most  essential  part  of  the  opera- 
tion and  pay  very  little  attention  to  the  repair  of  the  canal.  While  excision  of 
the  sac  is  unquestionably  the  most  important  part  of  the  operation,  it  neverthe- 
less seems  logical  to  supplement  this  by  an  adequate  repair  of  the  canal,  if  it  can 
be  accomplished  without  interfering  with  the  blood  supply  of  the  testicle. 

One  reason  why  some  surgeons  still  advocate  postponing  the  operation  for  the 
care  of  inguinal  hernia  until  the  child  is  seven  or  eight  years  old  is  their  fear  of 
sepsis  in  the  wound  from  soiling  with  urine.  This  can  easily  be  avoided  by  the 
simple  care  devised  by  Sir  Harold  Stiles  many  years  ago.  This  consists  in  apply- 
ing a  small  collodian  dressing  to  the  wound  and  then  when  the  child  is  placed 
in  the  crib  his  four  extremities  are  tied  to  the  foiu-  corners  of  the  crib  sufficiently 
tightly  to  prevent  him  from  pulling  ofT  the  dressing  or  turning  over,  but  loosely 
enough  to  allow  considerable  motion.  A  fracture  cradle  is  placed  over  the  infant 
and  one  end  of  a  diaper  is  placed  under  his  buttocks  and  the  other  end  is  pinned 
to  the  top  of  the  fracture  cradle.  A  diaper  so  placed  catches  all  urine  voided  from 
an  infant  of  either  sex  and  keeps  the  dressing  completely  dry.  If  the  above  prin- 
ciples are  adhered  to,  infants  of  almost  any  age  may  be  operated  on  successfully 
with  a  negligible  mortality,  recurrence  or  testicular  atrophy.  However,  if  the 
use  of  the  yarn  truss  proves  effective  and  is  well  tolerated  by  the  parent  and  the 
child,  the  operation  can  be  more  easily  done  after  the  first  year  and  should  be 
delayed  longer  than  that  time  bj^  the  surgeon  who  operates  only  occasionally  on 
infants. 

The  teachings  and  practices  in  caring  for  patients  with  umbilical  hernia  have 
also  many  variations.  In  this  condition  there  is  no  problem  of  diagnosis,  but 
there  is  the  problem  of  knowing  how  large  an  vmibilical  hernia  can  be  cured  by 
strapping,  how  long  this  treatment  should  be  persisted  in,  and  what  type  of 
operation  should  be  done  when  it  has  been  decided  that  surgery  is  indicated. 
The  vast  majority  of  infants  in  their  first  year  of  life  that  come  to  our  clinic  for 
the  relief  of  umbilical  hernia  are  never  operated  on  for  this  condition.  These 
are  the  infants  whose  umbilical  ring  will  admit  the  tip  of  the  little  finger  and  whose 
sac  protrudes  a  half  to  an  inch  above  the  level  of  the  abdominal  wall.  Hernias 
of  this  size  can  almost  always  be  cured  bj-  strapping  with  adhesive.  The  tongue 
and  slot  strapping  has  proved  most  effective  and  is  the  easiest  type  of  strapping 
for  a  parent  to  apply  successfully  at  home.  The  common  practice  of  inserting 
a  coin  or  a  button  into  the  ring  is  illogical.  It  is  like  putting  one's  foot  in  the 
jam  of  a  door  and  trying  to  close  the  door.  Umbilical  herniae  larger  than  that 
described  or  those  in  which  strapping  has  proA-ed  ineffectual  require  operation. 

An  operation  for  umbilical  hernia  which  excises  the  umbilicus  in  a  child  may 
cause  considerable  mental  anguish,  so  for  that  reason  it  is  desirable  to  preserve 
the  umbilicus.  A  U-shaped  incision  is  made  with  the  bottom  of  the  "U"  below 
the  umbilicus.  This  flap  of  skin  and  subcutaneous  tissue  are  raised  freeing  the 
skin  of  the  umbilicus  from  the  underlying  peritoneal  sac.  The  sac  is  next  excised 
and  the  peritoneum  closed.  The  rectus  fascia  is  undermined  and  overlapped 
with  a  row  of  mattress  sutures  of  silk  and  a  second  row  of  interrupted  sutures  to 
the  free  edge. 
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The  larger  defects  of  the  umbihcus  which  are  seen  at  birth  and  which  are 
caused  by  an  arrest  in  development  at  an  earlier  stage  of  embryonic  life  present 
a  much  more  difficult  problem.  These  herniae  commonly  called  omphalocele 
are  covered  only  by  the  membranes  of  the  cord  in  some  cases  and  in  other  in- 
stances they  are  partly  covered  by  skin  and  partly  by  membranes. 

Such  patients  should  be  treated  as  surgical  emergencies  and  should  be  operated 
upon  as  soon  after  birth  as  possible  for  two  reasons.  First,  on  account  of  the 
danger  of  rupture  of  the  membranes  and  consequent  exposure  of  the  abdominal 
viscera  to  infection;  second,  because  infants  in  the  first  48  hours  of  life  tolerate 
major  surgical  procedures  far  better  than  a  few  daj'S  later.  Early  operation  is 
particularly  important  in  this  situation  on  account  of  the  possibiUty  of  not  being 
able  to  rej^lace  the  abdominal  viscera  within  the  abdominal  cavitj'-  due  to  in- 
testinal distention  or  obstruction. 

Even  in  the  patients  seen  directh^  after  birth  the  problem  of  placing  the  viscera 
within  an  abdomen  that  has  ne\  er  been  developed  to  hold  them  may  prove  dif- 
ficult. A  few  hours  spent  in  preparation  with  gastric  suction,  a  rectal  tube,  and 
a  tent  with,  high  concentration  of  oxygen  may  make  the  difference  of  being  able 
or  of  not  being  able  to  return  the  viscera  to  the  abdominal  cavit^y.  The  two-stage 
operation  is  a  life-sa\'ing  procedvue  in  cases  in  which  the  viscera  cannot  be  re- 
turned to  the  abdomen  or  in  cases  in  which  the  tension  is  too  great  for  an  adequate 
repair  of  the  abdominal  wall.  In  the  first  stage,  the  skin  and  subcutaneous  tis- 
sues are  undercut  and  freed  so  that  they  can  be  sewed  over  the  viscera.  At 
the  second  stage,  five  or  sk  days  later,  this  wound  is  taken  down  and  it  will  be 
found  at  this  time  that  the  abdominal  musculature  will  have  become  sufficienth'- 
stretched  to  allow  a  good  and  permanent  repair. 

Until  verj-  recent  years  congenital  diaphragmatic  hernia  has  been  a  baffling 
problem.  In  1931  Hedblom  made  a  very  extensive  review  of  the  literature  which 
showed  that  75  per  cent  of  patients  with  congenital  diaphragmatic  hernia  died 
in  the  first  month  of  life  and  if  thi.**  observation  had  excluded  the  herniae  through 
the  esophageal  hiatus  the  mortality  would  have  been  nearer  90  percent.  As 
recently  as  1936  Orr  could  find  but  9  patients  who  had  survived  operation  in  the 
first  year  of  life.  In  the  older  records  of  the  Children's  Hospital  9  patients  with 
diaphragmatic  hernia  were  treated  by  the  non-operative  or  waiting  policy.  Of 
these  only  one  is  known  to  ha\  e  survived  and  that  one  had  a  hernia  through  the 
esophageal  hiatus. 

The  four  situations  in  the  diaphragm  where  hernia  may  take  place  are  the 
right  and  left  pleuro-pcritoneal  canal  (the  foramen  of  Bochdalek),  the  substernal 
opening  known  as  the  foramen  of  Morgagni,  and  the  esophageal  hiatus.  Of  these 
openings  by  far  the  commonest  and  the  one  that  cau.ses  by  far  the  most  .serious 
difficulty  is  the  foramen  of  Bochdalek. 

Herniae  involving  this  opening  often  have  no  sac  and  allow  practically  all  the 
abdominal  organs  to  go  into  the  thorax.  Here,  as  one  would  expect,  they  may 
cau.se  respiratory,  circulatory-  or  digestive  symptoms.  If  the  obstetricians  and 
pediatricians  will  remember  that  diaphragmatic  hernia  is  one  of  the  causes  of 
cyanosis,  circulatory  collap.se  or  A  omiting  in  the  newljorn  and  send  the  patient 
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promptly  for  surgical  intervention,  man}'  lives  w  ill  be  saved  which  otherwise 
would  be  lost. 

With  our  recent  advances  in  the  surgical  treatment  and  the  futility  of  ex- 
pectant measures,  there  can  be  no  argument  but  that  early  operation  is  the  best 
treatment  for  most  congenital  diaphragmatic  hernia.  The  optimum  time  for 
surgical  intervention  is  in  the  first  48  hours  of  life  before  the  intestine  has  become 
distended.  It  is  our  belief  that  there  are  many  cases  of  diaphragmatic  hernia  in 
infants  in  which  it  would  be  impossible  to  reduce  the  hernia  through  a  thoracic 
approach.    We  therefore  use  the  abdominal  route. 

A  few  hours  spent  in  preparing  the  patient  for  operation  may  make  a  great 
difference  in  the  ease  with  which  the  operation  can  be  performed  and  even  may 
make  a  difference  of  a  fatal  or  successful  outcome.  The  small  patient  is  given 
vitamin  K  or  a  small  transfusion  to  counteract  any  bleeding  tendency.  The 
infant  is  then  placed  on  gastric  suction,  has  a  rectal  tube  inserted,  and  then  is 
placed  in  an  oxygen  tent  with  high  concentration  of  oxygen  in  order  to  reduce 
to  a  minimum  the  amount  of  distention  of  the  intestine. 


TABLE  I 
Total  number  of  cases  operated  upon  29 


SITE  OF  HERNIA 

NUMBER 

Left  Bochdalek  

20 

Right  Bochdalek  

4 

Esophageal  Hiatus  

2 

Foramen  of  Morgagni  

3 

Cyclopropane  is  a  particularly  appropriate  anesthetic  for  these  cases  on  ac- 
count of  its  high  content  of  oxygen.  Its  disadvantage  is,  of  course,  its  inflam- 
mability. 

In  herniae  through  the  pleuro-peritoneal  canals,  a  rectus  muscle  splitting  in- 
cision can  be  used.  In  cases  where  the  defect  is  in  the  foramen  of  Morgagni 
or  the  esophageal  hiatus,  a  paramedian  incision  is  satisfactory.  The  herniae 
through  the  esophageal  hiatus  are  the  only  ones  in  which  there  can  be  any  argu- 
ment about  the  merits  of  an  abdominal  or  thoracic  approach.  In  these  instances 
either  approach  can  be  used  but  even  here  we  prefer  the  abdominal  approach. 

The  question  of  the  desirability  of  crushing  the  phrenic  nerve  is  worthy  of 
consideration.  As  a  palliatiA'e  procedure,  it  is  valueless  and  dangerous.  When 
it  is  done  as  the  first  step  of  the  operation  for  the  repair  of  the  diaphragm  it  has 
some  merit.  It  allows  the  diaphragm  to  be  handled  a  little  more  easily  and 
theoretically  it  allows  for  better  healing.  In  our  more  recent  cases  we  have  not 
crushed  the  phrenic  nerve  and  the  diaphragm  has  healed  well.  It  is  our  present 
feeling  that  the  adA-antages  of  this  extra  step  are  not  worth  the  extra  time  it 
requires. 

In  the  herniations  through  the  foramen  of  Bochdalek  in  which  there  is  no  sac 
most  of  the  abdominal  vi.scera  are  above  the  diaphragm.    These  are  first  reduced 
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bolo\\-  the  diaphragm  and  then  wrapped  in  warm  moist  gauze  outside  the  ab- 
domen. The  edges  of  the  defect  in  the  diaphragm  are  next  denuded  and  the 
opening  is  closed  with  one  low  of  mattress  sutures  of  silk  and  a  row  of  interrupted 
sutures  of  the  same  material.  The  abdominal  ^■iscera  are  then  returned  to  their 
proper  position  when  possible  and  the  abdominal  incision  is  closed  in  layers.  In 
a  few  instances  this  is  not  possible  or  if  done  the  viscera  are  so  compressed  that 
they  cannot  function.  Under  such  circumstances  a  two-stage  closure  of  the 
abdominal  wound,  as  has  been  described  above  in  the  repair  of  an  omphalocele, 
has  proved  to  be  a  life-sa^•ing  procedure. 

By  following  these  policies  in  selecting  our  time  and  type  of  operation,  we  have 
dropped  the  mortality  of  congenital  diaphragmatic  hernia  by  70  odd  per  cent. 

The  indication  for  operation  in  cases  of  malrotation  of  the  intestine  are  not 
dictated  by  the  age  of  the  patient,  but  rather  by  the  appearance  and  the  severity 
of  symptoms.  Symptoms  ma.y  arise  soon  after  birth  and  be  those  of  almost  com- 
plete obstruction,  in  which  case  an  immediate  operation  is  indicated,  or  those 
same  symptoms  may  appear  later  in  life  and  operation  of  course  is  undertaken 
only  when  the  obstmctive  s.ymptoms  occur.  In  other  instances,  faults  of  rota- 
tion may  cause  less  definite  symptoms  such  as  ^•ague  intermittent  pain,  inter- 

TABLE  II 

Cases  of  diaphragmatic  hernia  at  The  Children's  Hospital 


Total  series  (3  cases  cannot  be  traced)  

Number  of  cases  unoperated  

Number  of  cases  operated  upon  

Number  of  cases  operated  upon  since  1940 


39 

7  (6  deaths)  85.7% 

29  (8  deaths)  27.5% 

10  (1  death)  10.0% 


ference  with  digestion  and  failure  to  gain  weight.  In  such  cases  operative  inter- 
ference is  only  resorted  to  after  expectant  or  medical  measures  have  failed.  It 
should  be  emphasized  that  incomplete  rotation  of  the  bowel  is  not  in  itself  an 
indication  for  surgical  interference  and  that  presumably  there  are  individuals 
who  go  through  life  with  this  condition  without  experiencing  any  symptoms  or 
interference  with  health. 

When,  however,  surgical  interference  is  indicated,  the  type  of  operation  re- 
.sorted  to  is  of  paramount  importance  as  we  have  learned  from  bitter  experience. 
In  the  cases  in  which  midgut  volvulus  has  taken  place  and  the  obstruction  is 
almost  complete,  the  first  step  is  to  deliver  the  whole  midgut  outside  the  abdom- 
inal wall.  It  is  impossible  to  define  accurateh'  the  existing  pathology  without 
doing  this.  After  doing  this  one  can  see  whether  the  volvulus  has  taken  place 
in  the  usual  clockwi.se  direction  or  in  the  unusual  counter-clockwise  direction. 
The  volvulus  is  next  untwisted,  the  congestion  of  the  bowel  is  quickly  relieved 
and  its  color  returns  to  nonnal.  At  this  point  the  surgeon  is  prone  to  conclude 
that  the  obstruction  has  been  relieved  and  that  the  patient  will  be  cured.  Such 
a  conclusion  has  been  one  hundred  per  cent  erroneous  in  our  experience.  The 
next  step  in  the  operation  should  be  to  expose  the  duodenum  throughout  its 
whole  length,  and  invariably  one  will  find  some  congenital  bands  which  if  not 
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severed  will  cause  return  of  the  symptoms  and  a  probable  fatal  outcome.  The 
bowel  is  then  returned  to  the  abdominal  cavity  leaving  the  cecum  in  the  left 
upper  quadrant.  We  have  made  no  attempt  to  restore  normal  anatomic  re- 
lations for  several  reasons.  It  would  be  a  long  and  difficult  operation  to  ac- 
curately attach  the  mesentery  of  the  small  bowel,  the  cecum,  the  ascending  colon, 
and  the  hepatic  flexure  in  their  normal  anatomical  positions.  If  this  were  done 
inaccurately,  the  superior  mesenteric  artery  might  be  drawn  too  tightly  across 
the  duodenum  causing  a  return  of  the  obstruction  or  if  a  hiatus  were  left  an  ideal 
situation  would  exist  for  a  concealed  hernia  to  develop.  Perhaps  the  best 
reason  of  all  for  not  attempting  this  restoration  is  that  the  bowel  functions  per- 
fectly in  its  abnormal  position,  providing  the  other  steps  in  the  operation  have 
been  properly  performed. 

In  cases  of  obstruction  due  to  malrotation  without  volvulus  the  exposure  of 
the  whole  duodenum  and  severing  of  all  congenital  bands  constricting  its  lumen 
has  proved  quite  satisfactory. 

TABLE  III 


Results  of  operative  treatment  in  59  cases  of  congenital  extrinsic  intestinal  obstruction 


OPERATION 

DEATHS 

RECOVERIES 

Reduction  of  volvulus  

6 

0 

Anterior  gastric  enterostomy  

1 

0 

Miscellaneous  procedures  

5 

0 

Ladd's  operation  

10 

37 

Totals  

22 

37 

Congenital  atresia  of  the  alimentary  tract  may  take  place  at  any  level  from  the 
esophagus  to  the  anus  and  all  require  operation  at  the  earliest  possible  time.  Jn 
the  stenoses  cases  when  the  obstruction  is  almost  complete,  the  same  rule  holds 
good  but  there  is  an  occasional  case  in  which  the  narrowing  is  less  marked  and 
in  which  the  urgenc}'  of  relief  is  less  great.  Until  recently  we  considered  that 
the  danger  of  perforation  or  gangrene  in  a  case  of  atresia  was  not  great  in  the 
first  week  of  life.  In  the  last  few  months,  however,  we  have  seen  cases  in  which 
gangrene,  perforation  or  both  have  taken  place  within  the  first  48  hours  of  life 
which  makes  the  urgency  of  operation  even  greater. 
•  In  patients  with  imperforate  rectum  and  anus  the  choice  of  operation  depends 
on  the  type  of  the  malformation.  The  variations  in  the  malforma  can  be  ac- 
curately demonstrated  by  the  x-ray  examination  without  the  use  of  contrast 
media.  By  taking  a  plate  with  the  patient  in  the  inverted  position  the  site  of 
the  blind  end  of  the  rectum  can  be  demonstrated  by  the  air  in  it.  The  distance 
between  the  blind  end  of  the  rectum  and  the  anus  dictate  whether  the  surgical 
approach  should  be  abdominal  or  perineal.  Roughly  speaking,  it  is  unwise  to 
attempt  to  bring  the  rectum  down  by  the  perineal  approach  when  it  is  much  over 
2  centimeters  from  the  anus.    In  the  earlj'  days  of  our  work  in  this  field  most  of 


396 


■U'lLIIAM  E.  LADD 


our  failures  were  due  to  adopting  the  perineal  approach  in  cases  in  which  the 
rectum  was  too  far  away.  This  resulted  in  a  long  unsuccessful  search  for  the 
rectum  below  which  had  to  be  supplemented  by  a  laparotomy  and  a  colostomy 
at  the  same  time.  AMien  in  doubt  as  to  the  best  approach,  it  is  best  to  do  a 
laparotomy  and  a  simple  colostomj-  at  the  first  operation.  The  colostomy  should 
be  placed  high  enough  in  the  descending  colon  so  that  it  will  not  hold  up  the 
rectum  when  that  is  brought  down  at  a  later  time.  At  the  .second  operation, 
some  weeks  or  months  later,  considerable  help  can  be  obtained  in  identifying 
the  rectal  pouch  by  passing  a  large  sized  rubber  catheter  to  its  bottom  through 
the  colostomy  opening.  It  is  also  helpful  to  have  a  catheter  in  the  urethra  so 
that  it  can  be  more  easily  seen  and  not  injured.  The  perineal  approach  to  the 
rectum  has  usually  been  made  by  a  median  incision,  starting  in  front  of  the  anus 
and  carried  back  to  the  coccyx.  The  ischiorectal  fossa  is  entered  and  the  rectum 
freed  until  it  can  be  brought  to  the  anus  \nthout  tension.  It  is  then  opened  and 
stitched  to  the  anus  and  the  remainder  of  the  perineal  incision  closed  in  front 
and  behind  it.  If  the  rectal  pouch  has  been  adequately  freed  so  that  it  can  be 
stitched  to  the  anus  without  tension  one  may  expect  good  healing  and  a  good 
result.  If,  however,  it  is  impossible  to  avoid  tension  one  is  likely  to  have  a 
stricture  formation  at  the  anus  which  requires  a  long  period  of  dilatations. 

As  with  imperforate  anus,  a  fairly  accurate  diagnosis  of  atresia  of  the  small 
bowel  may  be  made  by  x-ray  examination  A\ithout  the  use  of  contrast  media. 
Atresia  of  the  small  bowel  .should  be  operated  on  as  early  as  possible.  A  pri- 
mary anastomosis  is  the  operation  of  choice.  This  anastomosis  must  be  of  the 
lateral  t3-pe  on  account  of  the  discrepancy  in  size  between  the  proximal  and  dis- 
tal segments  of  the  bowel.  The  extremely  small  size  of  the  distal  segment  pre- 
sents technical  difficulties  which  can  be  partially  overcome  by  dilating  it  with 
a  small  catheter  and  salt  solution  or  with  a  needle  and  syringe  as  recommended 
by  Wangensteen. 

If  the  atresia  is  in  the  duodenum,  some  additional  problems  arise.  The  opera- 
tion of  choice  is  a  retro-colic  duodeno-jejunostomy.  In  .some  instances  this  is 
technicalh'  very  difficult  and  a  duodeno-jejunostomy  in  front  of  the  colon  or  a 
posterior  gastro-jejunostomy  may  have  to  be  substituted.  In  case  the  latter 
operation  is  substituted,  it  may  have  to  be  supplemented  later  by  a  duodeno- 
jejunostomy to  prevent  the  reflux  of  the  bihary  and  pancreatic  juices  into  the 
stomach.  It  is  very  difficult,  except  at  post-mortem  examination,  to  differentiate 
between  stenosis  and  atresia  of  the  duodenum  so  in  evaluating  our  results  of 
treatment  of  obstruction  at  this  level,  we  consider  the  two  groups  as  one. 

Until  very  recently  atresia  of  the  esophagus  has  carried  with  it  a  100  per  cent 
mortality.  It  is  only  by  the  study  of  our  failures  and  the  pathologic  material 
that  we  begin  to  see  the  light.  The  two  main  causes  or  death  in  these  patients 
are  starv  ation  and  aspiration  pneumonia.  Of  the.se  two  factors,  the  pneumonia 
is  the  more  difficult  to  eliminate. 

The  type  of  operation  offering  the  best  hope  of  success  depends  on  the  type  of 
malformation.  This  can  be  quite  accurately  determined  by  x-ray  examination. 
One  can  place  these  malformations  into  five  groups.    First,  those  in  which 
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both  segments  of  the  esophagus  end  bUndly  neither  connecting  \vith  the  trachea; 
second,  in  which  the  lower  segment  of  the  esophagus  ends  blindly  and  the  upper 
segment  is  connected  to  the  trachea  by  a  fistulous  tract;  third,  in  which  the  upper 
segment  ends  blindly  and  the  lower  is  connected  to  the  trachea  above  its  bifurca- 
tion by  a  fistula;  fourth,  in  which  the  condition  is  much  like  the  third  except  that 
the  lower  segment  enters  the  trachea  at  the  carina;  and  fifth,  in  which  both  ends 
are  connected  to  the  trachea  by  fistulae.  In  these  broad  groups  there  are  many 
minor  variations.  The  groups  in  which  the  upper  end  of  the  esophagus  ends 
blindly  and  the  lower  end  is  connected  to  the  esophagus  hy  a  fistula  is  by  far 
the  commonest. 

The  operations  which  have  been  attempted  for  the  relief  of  this  condition  are 
gastrostomy,  end-to-end  anastomosis,  marsupialization  of  the  ends  of  the  esoph- 
agus in  the  back.  Gastrostomy  alone  is  an  almost  valueless  procedure,  as  in 
the  patients  with  a  tracheo-esophageal  fistula  of  the  lower  segment  the  food 
which  is  given  by  gastrostomy  goes  back  into  the  lung  and  the  patients  soon  dies 


TABLE  IV 

Operative  results  in  87  cases  with  intrinsic  obstruction  {atresia  or  stenosis)  of  the  intestine 

or  colon 


RESm-TS 

SITE  OF  ATRESIA  OR  STENOSIS 

NUMBER  OF  CASES 
TREATED 

Deaths 

Recoveries 

Duodenum  

21 

10 

11 

Jejunum  

8 

4 

4 

Ileum  

47 

39 

8 

Ileo-cecal  valve  

4 

4 

0 

Colon  

4 

3 

1 

Multiple  lesions  

3 

3 

0 

Totals  

87 

63 

23 

of  aspiration  pneumonia.  Even  in  the  cases  in  which  the  lower  end  of  the  esoph- 
agus does  not  connect  with  the  trachea  the  saliva  enters  the  lung  either  by 
the  upper  fistula,  if  present,  or  if  such  is  not  present  by  collecting  in  the  pharynx 
and  being  aspirated.  In  either  case  the  same  fatal  result  may  be  expected.  An 
end-to-end  anastomosis  if  it  could  be  successful  would  be  the  operation  of  choice. 
The  technical  difficulties  are  great  on  account  of  the  structure  of  the  esophagus 
and  on  account  of  the  fact  that  the  two  ends  of  the  esophagus  are  apt  to  be  far 
apart.  In  an  examination  of  our  pathologic  material  there  were  only  7  cases 
out  of  43  in  which  the  distance  between  the  two  ends  were  noted  to  be  less  than 
one  centimeter.  The  distance  in  the  other  cases  in  which  it  was  noted  varied 
from  1  cm.  up  to  5.5  cm.  It  is  difficult  to  mobilize  the  esophagus  and  if  the  two 
ends  cannot  be  brought  together  without  tension  a  leak  and  fatal  mediastinitis  is 
ahnost  certain  to  develop.  With  these  facts  in  mind,  I  have  recently  concen- 
trated on  tr\-ing  to  combat  the  two  main  causes  of  death  in  the  safest  way  and  as 
the  result  of  this  latest  eft'ort  we  have  4  surviving  patients. 
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The  first  or  oldest  patient  belonged  to  the  group  havmg  the  upper  segment  of 
the  esophagus  ending  blindh-  and  the  lower  segment  connected  to  the  trachea  by 
a  fistula.  This  patient  had  had  a  gastrostomy  performed  in  another  hospital 
and  came  to  our  clinic  in  a  precarious  condition  from  her  pneumonia.  The  first 
step  consisted  in  tying  ofT  the  tracheo-esophageal  fistula  by  an  extra-pleural 
approach  through  the  right  back.  The  second  step  consisted  in  delivering  the 
upper  segment  of  the  esophagus  into  the  neck  to  allow  the  saliva  to  drain  over 
the  chest  wall.  The  result  of  these  two  operations  allowed  the  patient  to  re- 
cover from  her  pneumonia  and  to  be  fed  without  danger  of  recurrence  from 
aspiration  of  food  or  saliva.  Xext  an  anterior  thoracic  esophagus  was  made  by 
multiple  plastic  procedures.  This  new  esophagus  is  functioning  moderately 
well  and  the  child  now  over  3§  years  of  age  is  in  good  health. 

Our  second  living  case  belongs  to  the  group  having  both  ends  of  the  esophagus 
ending  blindh'.  In  this  case  a  gastrostomy  has  been  performed  and  the  upper 
segment  of  the  esophagus  brought  out  into  the  neck.  Later  when  the  child  was 
a  little  over  a  year  old  the  lower  end  of  the  segment  of  the  esophagus  was  brought 
down  through  the  diaphragm  and  out  onto  the  chest  wall  to  replace  the  gastros- 
tomy by  which  the  child  had  been  fed  up  to  this  time.  A  skin  tube  was  now 
made  joining  the  upper  and  lower  segments  of  the  esophagus  on  the  anterior 
chest  wall.  This  child  has  also  done  well,  has  gained  weight,  and  is  in  good 
condition  except  for  a  small  fi.stula  in  the  lower  end  of  the  skin  tube.  This  is 
expected  to  close  spontaneously.  The  two  other  young  patients,  who  are  now 
6  and  5  months  respectively,  bid  fair  to  do  well.  The  youngest  one,  however, 
has  recently  had  a  severe  nutritional  break  from  which  he  is  now  reco^'ering. 

It  is  my  firm  conviction  that  too  little  attention  has  been  paid  to  the  surgical 
problems  of  early  life  and  that  many  advances  may  be  made  in  the  future  by 
concentrated  effort  in  this  field. 


A  CASE  OF  NEUROFIBROMATOSIS  IN  A  CHILD  of  YEARS  OF 
AGE> 


BfiLA  SCHICK,  M.D. 
CASE  REPORT 

History  (Adm.  488777).  L.  G.  was  seen  bj^  me  for  the  first  time  in  May, 
1937,  when  she  was  5|  years  old.  I  was  told  that  during  July  1934  she  had 
swallowed  a  metalhc  bead  and  soon  afterward  started  to  cough.  The  cough  was 
slightly  productive  and  lasted  two  months.  A  tuberculin  test  at  that  time  was 
reported  as  negative.  She  \\as  fluoroscoped  by  the  family  physician  who  dis- 
covered no  foreign  body  but  an  extensive  mediastinal  shadow  on  the  right  side. 
The  child  coughed  during  the  summer  seasons  of  1934  and  1935,  but  was  other- 
wise symptom-free.  A  pediatrician  saw  the  child  in  1935  and  considered  the 
shadow  to  be  that  of  a  gland.  Two  months  before  admission  to  The  Mount 
Sinai  Hospital  the  child  was  again  fluoroscoped  by  her  family  physician  who  found 
that  the  shadow  had  increased  in  size.  The  patient  was  seen  hy  Dr.  Ornstein 
who  referred  her  to  me. 

The  child  was  well  developed,  well  nourished,  of  healthy  appearance  with  no  respiratory 
difficulty  or  cyanosis.  Over  the  right  upper  portion  of  the  chest  anteriorly  extending  to 
the  right  shoulder  and  right  upper  arm  superficial  veins  were  prominent  and  dilated.  Small 
shotty  cervical  axillary  and  inguinal  nodes  were  palpable.  The  trachea  was  deviated  to 
the  left.  Over  the  right  upper  chest  anteriorly  there  was  a  slight  impairment  of  resonance 
extending  from  the  clavicle  down  to  the  third  intercostal  space.  The  breath  sounds  were 
slightly  suppressed  anteriorly  and  posteriorly,  otherwise  the  examination  was  negative. 
The  blood  pressure  was  120  systolic  and  76  diastolic  in  both  arms.  Hemoglobin,  86  per 
cent;  white  blood  cells,  14,500  with  68  per  cent  polymorphonuclear  leucocytes.  Laryngeal 
examination  was  negative. 

X-ray  examination  of  the  chest  showed  a  huge  lobulated  shadow  occupying  the  upper 
two-thirds  of  the  right  chest  in  its  mediastinal  aspect,  situated  posteriorly  (fig.  1).  In 
addition  to  the  two  main  lobulations  there  was  an  extension  of  the  shadow  paravertebrally 
down  to  the  diaphragm.  The  trachea  deviated  to  the  left.  The  lungs  were  negative. 
Slight  scoliosis  was  noted.  As  mentioned,  this  tumor  mass  had  become  larger  when  com- 
pared with  the  film  taken  three  years  previously.  All  bones  were  negative.  The  com- 
plexion of  the  skin  showed  a  dark  hue.  There  were  numerous  brownish-yellow  pigmented 
areas  1  to  6  to  7  cm.  in  diameter  scattered  over  the  entire  body.  Tuberculin  tests  were 
negative.    Temperature  was  normal. 

The  child  was  admitted  to  the  Pediatric  Service  of  The  Mount  Sinai  for  exploratory 
thoracotomy  or  x-ray  treatment  because  of  the  increasing  size  of  the  mass  and  deviation 
of  the  trachea. 

Course:  The  slow  growth  of  the  tumor  together  with  the  child's  excellent  general  con- 
dition pointed  away  from  malignancy.  The  diagnosis  made  was  a  dermoid  tumor  or  neuro- 
fibroma. Dr.  Neuhof's  Surgical  Service  was  called  into  consultation  and  expressed  the 
view  that  exploratory  thoracotomy  was  indicated  because  of  the  pronounced  dislocation 
of  the  trachea,  neck  and  chest. 


*  Presented  at  the  Thoracic  Disease  Conference,  The  Mount  Sinai  Hospital,  New  York, 
December  7,  1942. 
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Exploratory  mediastinotomy  and  thoracotomy  were  performed  through  a  right-sided 
paravertebral  incision.  After  incision  of  the  erector-spinae  muscles  there  was  escape  of  a 
small  gelatinous  looking  mass,  which  was  part  of  the  tumor.  Exploration  revealed,  fur- 
thermore, a  large  lobulated  solid  tumor,  which  was  too  fixed  for  safe  removal.  Small  finger- 
like projections  were  removed  for  microscopic  examination.  The  pathologic  specimen  was 
reported  by  Dr.  Otani  to  be  Neurofibroma. 

The  patient  made  an  uneventful  recoverj'.  Radiotherapy  of  the  chest  was  instituted 
and  the  patient  was  discharged  with  the  advice  to  continue  this  treatment.  For  two  years 
there  was  no  particular  change  in  the  condition  of  the  child.  In  March  1939  the  mother 
noted  an  increase  in  the  number  and  size  of  brown  macular  pigmented  areas  over  the  skin. 


Fig.  1.  Neurofibroma  of  posterior  mediastinum.  The  sharply  demarcated  lobulated 
mass  adjacent  to  the  mediastinum  was  seen  to  be  situated  posterior  on  the  lateral  view. 
The  posterior  portions  of  the  upper  five  ribs  on  the  right  side  are  narrowed  as  a  result  of  the 
pressure  of  the  growth. 

The  child  was  observed  through  1940  and  1941.  Her  condition  was  satisfactorj'.  The 
tumor  in  the  mediastinum  grew  only  in  keeping  with  the  growth  of  the  body. 

On  April  7,  1942  a  node  was  palpable  on  the  right  side  of  the  neck.  The  patient  was 
readmitted  on  .\pril  23, 1942  because  the  node  was  growing.  Numerous  cafc-au-lait  macular 
areas  were  present  over  the  trunk.  There  was  a  small  mass  situated  in  the  sixth  interspace 
on  the  right  side  in  the  mid-clavicular  line.  The  patient  showed  a  distinct  Horner  syn- 
drome on  the  right  side.  On  the  right  sterno-mastoid  muscle  posterior  to  the  midportion 
was  an  egg-shaped  smooth  fixed  mass.  At  the  operation  it  emerged  from  the  intervertebral 
foramen  and  was  adherent  to  a  cervical  nerve.  The  tumor  could  be  dissected  from  the 
nerve,  which  was  infiltrated  with  neoplastic  tissue.  The  postoperative  course  was  un- 
eventful. The  histologic  examination  by  Dr.  Otani  again  showed  neurofibroma.  When 
last  seen  in  May  1943,  the  general  condition  of  the  child  was  entirely  satisfactory  and  there 
were  no  new  neurofibromata. 
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COMMENT 

Neurofibromatosis  of  von  Recklinghausen  is  a  disease  characterized  by  tumors 
of  peripheral  ner\-es  producing  nodules  in  the  subcutaneous  tissue  and  in  the 
skin.  It  is  a  generalized  disease  involving  nervous  tissue  in  any  part  of  the 
organism.  Therefore,  the  picture  of  the  disease  may  be  very  bizarre.  The 
tumors,  frequently  multiple,  arise  from  the  sheaths  of  the  spinal  and  cranial 
nerves  and  produce  s\Tnptoms  by  pressure  on  neighboring  organs.  Ewing 
states  that  the  intestinal  tract,  bladder,  pleural  cavity,  suprarenal  gland,  and 
terminal  filaments  of  the  sympathetic  nervous  system  may  be  involved. 

The  second  characteristic  of  the  disease  is  the  presence  of  areas  of  yellow  or 
brown  pigmentation  scattered  over  the  skin.  These  areas  are  of  varying  size, 
irregular  in  shape,  sometimes  when  small  resembling  freckles.  The  whole  skin 
may  be  rather  dark.  There  may  exist  numerous  cutaneous  tumors  of  different 
size  from  tinj^  papules  (1-2  mm.)  to  tumors  of  considerable  size  and  weight,  some- 
times pedunculated. 

There  is  a  familial  and  hereditary  tendency,  with  involvement  of  the  ecto- 
dermal layers.  Yakooler  and  Guthrie  employed  the  term  "congenital  ecto- 
dermatosis"  to  describe  the  lesion. 

The  first  manifestations  may  be  seen  at  birth  or  early  in  Ufe,  but  the  tumors 
at  the  time  are  usually  small  and  grow  only  very  little,  so  to  speak  parallel  with 
the  growth  of  the  body.  About  the  age  of  puberty  the  growth  may  become 
accelerated  and  only  then  do  s\Tnptoms  appear.  At  times  the  disease  may  be 
advanced  during  childhood,  as  in  this  case. 

As  mentioned,  the  symptoms  are  due  mostly  to  pressure  of  the  growing  tumor 
on  the  neighboring  organs.  Thus  tumors  on  the  spinal  nerve  roots  will  compress 
the  spinal  cord.  Xeurofibromata  arising  from  the  cranial  nerves  will  eventually 
produce  sjonptoms  of  increased  intracranial  pressure,  cerebellar  symptoms,  eighth 
nen^e  sj-mptoms,  etc.  The  tenth  and  the  fifth  nerves  are  frequently  involved. 
It  is  therefore  important  to  pay  attention  to  the  pigmentation  of  the  skin  and 
other  localization  of  tumors  on  peripheral  nerves  in  order  to  avoid  an  error  in 
diagnosis.  Unfortunatel}'  for  the  diagnosis  not  all  cases  show  the  combination 
of  cutaneous  and  central  sj-mptoms. 

The  hereditaiy  element  in  the  syndrome  manifests  itself  by  various  congenital 
defects  such  as  spina  bifida  occulta  or  malformation  of  fingers.  Kyphoscoliosis 
is  common.  Subperiosteal  neurofibromas  may  produce  symptoms  resembling 
bone  cysts.  ^Mental  defects  can  be  the  effect  of  central  tumors;  at  times  they 
may  be  referable  to  congenital  anomahes.  But  as  a  rule  the  mental  condition 
is  normal. 

Operative  procedures  are  only  necessary  if  the  location  of  the  tumor  warrants 
them.  Intracranial  tumors  are  frequently  multiple  and  usually  cannot  be  com- 
pletely removed.  Great  pain  or  disability  may  make  operation  necessar3^  X- 
ray  and  radium  treatment  are  not  satisfactory. 

The  prognosis  of  the  disease  for  life  is  relatively  poor.  Only  intracranial 
lesions  are  serious,  as  mentioned,  on  account  of  their  location  and  because  they 
are  almost  always  multiple  and  cannot  be  completely  removed. 
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HAROLD  XEUHOF,  M.D. 
CASE  REPORT 

History  (Adm.  465512).  E.  S.  a  two  3'ear  old  girl  had  been  a  feeding  problem. 
In  February  and  March  of  1940  she  was  examined  by  her  family  physician 
because  of  irritability.  At  that  time  fluoroscopy  of  the  chest  was  negative.  The 
chUd  was  well  in  June.  Early  in  July  1940  there  began  fever,  cough,  abdominal 
and  also  thoracic  pain.  Since  that  time  there  were  episodes  of  abdominal  dis- 
tress, thoracic  pain,  and  transient  fever.  Temperature  was  not  taken  at  fre- 
quent inter\-als  so  that  a  temperature  of  102°F.  which  was  found  to  be  present 
m  the  physician's  office  in  mid  August,  1940,  was  not  suspected  to  have  existed. 
After  mid  August  the  temperature  was  taken  at  regular  intervals.  It  was  found 
that  there  was  a  persistent,  irregular,  low-grade  fever.  After  an  early  phase 
in  which  there  was  some  loss  in  weight  there  was  a  later  phase  in  which  the 
weight  was  regained.  Numerous  blood  counts  did  not  suggest  suppuration. 
The  range  in  hemoglobin  was  from  70  to  90  per  cent.  Beginning  some  time  in 
August,  1940,  there  were  short  episodes  of  unproductive  cough  which  became 
more  frequent  in  September.  In  August  and  September  several  series  of  films 
of  the  chest  were  made.  AH  rep  ealed  an  area  of  opacity  in  the  left  mid-thoracic 
region  (fig.  1).  Lateral  films  indicated  that  the  shadow  occupied  the  anterior 
thoracic  field.  Thus,  the  history  and  the  films  pointed  essentially  to  a  low  grade 
intrathoracic  infection. 

The  child  was  admitted  to  The  Mount  Sinai  Hospital  on  October  25,  1940,  as  an  emer- 
gency on  the  assumption  that  she  was  sufferingfrom  a  chronic  pleural  infection  with  a  more 
recent  flare-up. 

Examination:  The  findings  were  essentiallj^  negative  except  for  signs  of  an  anterior  en- 
capsulated pleural  effusion.  Aspiration  was  done  in  the  second  and  third  anterior  left 
interspaces.  From  both  spaces  cloudy  fluid  was  withdrawn  which  contained  some  grumous 
material. 

Operation:  Operation  was  performed  by  excision  of  a  liberal  section  of  the  anterior  por- 
tion of  the  third  rib.  There  was  at  once  revealed  a  tumor  which  arose  from  the  anterior 
mediastinum.  It  wascovered  by  a  thick  inflammatorj-  membrane.  At  first  the  lung  was  not 
seen  and  also  it  was  noted  that  there  was  some  clear  fluid  in  the  free  pleural  space.  Upon 
further  examination  the  tumor  was  found  to  be  adherent  to  the  lung  both  above  and  below, 
as  well  as  posteriorly.  It  was  adherent  intimateh-  by  inflammatorj-  tissue  as  well  as  by 
fibrous  tissue  to  the  pericardium  and  the  great  vessels.  Laterally  there  were  adhesions  to 
the  parietal  pleura  and  thoracic  parietes.  The  problem  which  was  encountered  at  opera- 
tion was  to  find  a  plane  of  cleavage  for  the  complete  removal  of  the  mass.  This  was  not  easy 
because  of  the  inflammatory  reaction,  and  sharp  resection  was  required  for  the  release  of 
the  tumor.  After  the  complete  removal  of  the  tumor  the  incision  in  the  thoracic  wall  was 
closed  in  layers  and  air  was  withdrawn  from  the  pleural  space  by  means  of  a  pneumothorax 
apparatus. 


•  Presented  at  the  Thoracic  Disease  Conference,  The  Mount  Sinai  Hospital,  New  York, 
December?,  1942. 
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Course:  The  operative  procedure  was  a  shocking  one  and  transfusion  of  blood  was  re- 
quired. The  postoperative  course  was  uneventful  except  for  an  effusion  of  blood  into  the 
pleural  space  which  was  withdrawn  the  day  after  operation. 

Surgical  pathology:  The  gross  appearance  of  the  tumor  was  strongly  suggestive  of  a 
teratoma.  The  mass  was  6x3x3  cm.  after  its  contents  had  been  evacuated.  The  latter 
was  grumous  material.  The  surface  of  the  mass  was  smooth  for  the  most  part  and  of  a 
grey-red  color.  The  inner  surface  was  completely  irregular  piosenting  yellowish-red  pro- 
jections, some  of  which  were  polypoid  and  at  other  places  had  tli(>  appearance  of  skin.  A 
number  of  short  white  and  grey  hairs  projected  from  the  lining  membrane. 

The  microscopic  examination  revealed  the  picture  of  teiatoma  without  any  evidence  of 
malignancy.    A  portion  of  thymic  tissue  was  attached  to  the  tumor. 


Fig.  1.  X-ray  film  showing  a  large  sharply  demarcated  shadow  in  the  left  chest  which 
appears  to  be  situated  either  in  the  lung  or  in  the  pleura  and  does  not  suggest  a  mediastinal 
tumor.    (In  the  lateral  view  the  density  was  hemispherical  and  was  situated  anteriorly.) 

Follow-up;  It  is  now  21  years  since  operation.  The  child  has  gained  30  pounds.  X-ray 
examination  of  the  chest  is  negative  and  the  general  health  is  entirely  satisfactory. 

COMMENT 

Compared  with  the  problem  of  maHgnant  teratoma  which  is  by  no  means  in- 
frequently encountered  in  adults  the  problem  of  the  removal  of  a  teratoma  in  a 
child  is  surely  a  much  simpler  one.  Accordingly,  this  case  points  clearly  to  the 
eminent  desirability  of  removing  mediastinal  teratomata  in  childhood  even  in 
the  absence  of  any  clinical  manifestations  referable  to  the  neoplasm. 
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Report  of  Two  Cases  ix  Infants 
ERNEST  E.  ARXHEBI,  M.D. 
[From  the  Surgical  Service  of  Dr.  Harold  Xeuhof] 

Cystic  hj-groma  of  the  neck  is  a  well-known  disease  entity  of  infancy  and 
childhood,  and  approximateh'  225  cases  have  been  reported  to  date.  These 
tumors  have  been  described  in  locations  other  than  the  neck,  as  in  the  axilla, 
the  chest  wall,  the  groin,  and  in  the  retro  peritoneum,  but  the  cer\dcal  lesions  are 
by  far  the  most  common.  Although  some  authors  (Gross  and  Goeringer  (2)) 
have  stated  that  cystic  hygromas  of  the  neck  may  extend  into  the  mediastinum, 
a  review  of  the  Uterature  revealed  only  3  uidi\'idual  case  reports  in  which  there 
was  involvement  of  both  the  neck  and  the  mediastinum  (Goetsch  (1),  Michaelis 
(4),  and  ^lartin  and  Lelong  (3)).  Two  cases  of  cervicomediastinal  lymphangi- 
oma (cystic  hygroma)  in  infants  are  reported  in  this  communication. 

ETIOLOGY 

In  order  to  understand  fully  the  origin  of  cystic  hygroma  of  the  neck,  the  basic 
embryologic  facts  of  the  development  of  the  lymphatic  system  of  the  neck  must 
be  outlined  (Sabin  (5)).  In  the  first  .stage  of  development  of  the  lymphatics, 
a  capillary  plexus  is  formed  from  the  jugular  vein  on  each  side.  Some  of  these 
capillaries  are  cut  off  from  the  parent  vein  and  coalesce  to  form  sacs  on  either 
side  of  the  neck  lateral  to  the  primitive  jugulars.  The  secondarj'  stage  of  de- 
A'elopment  consists  of  the  growth  of  h-mphatic  vessels  by  endothelial  sprouts 
derived  from  the  lining  of  the  jugular  sacs.  These  h^mphatic  vessels  coalesce 
and  become  a  unified  s^'stem  which  later  acquires  permanent  communications 
with  the  venous  S3'stem. 

Through  some  anomah',  some  of  these  Ij-mphatic  channels  may  become 
pinched  off  or  sequestrated  and  fail  to  establish  a  communication  with  the  venous 
sj'stem.  This  sequestrated  l\'mphatic  tissue  may  retain  the  power  of  growth 
inherent  in  the  process  of  endothelial  sprouting  and  give  rise  to  the  lesion  known 
as  C3'stic  hj'groma. 

PATHOLOGY 

Hygroma  is  a  multilocular  (occasionally  monolocular)  cystic  tumor,  the  cavi- 
ties of  which  are  lined  by  endothelium.  The  fluid  content  of  the  cysts  is  usualh' 
clear  or  .straw-colored,  occasionally  turbid  or  blood-stained. 

Ciloet.sch  (1)  has  given  histologic  evidence  explaining  the  manner  of  growth  and 
development  and  the  destructive  action  of  these  tumors.  According  to  Goetsch, 
endothelial  fibrillar  membranes  or  sprouts  from  the  walls  of  the  marginal  cysts 
jjenetrate  the  adjacent  tissues.    A  lymph-like  fluid  is  secreted  within  the  fibrillae, 

'  Presented  at  the  Thoracic  Disease  Conference,  The  Mount  Sinai  Hospital,  New  York, 
December  7,  1942. 
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-which  are  thus  canaHzed  forming  minute  cysts  with  an  endothelial  lining.  By 
continued  secretion  within  the  cysts  enlarge;  by  pressure  atrophy  of  the  walls 
between  adjoining  cysts,  larger  cavities  are  formed.  By  this  process  of  infiltra- 
tion of  endothelial  sprouts  the  surrounding  tissues  are  destroyed,  either  by 
direct  atrophj'  and  fatt.v  degeneration,  or  by  being  disintegrated  in  the  cystic 
fluid  which  is  formed  around  them.  While  this  microscopic  destruction  of  tissue 
is  going  on,  the  growing  tumor  increases  the  pressure  exerted  by  its  walls,  and  the 
extension  and  penetration  of  the  marginal  cj'sts  cause  damage  to  surrounding 
structures.  The  rapidity  of  growth  may  be  that  of  a  malignant  tumor,  but  there 
is  no  evidence  that  the  tumor  is  a  malignant  one.  On  meeting  a  barrier  such  as 
a  large  muscle  or  blood  vessel,  the  cysts  surround  it  in  a  saddle  bag  fashion  and 
supply  it  with  an  endothehal  covering  which  is  continuous  with  the  lining  of  the 
surrounding  cyst. 

,   CLINICAL  FEATURES 

Cystic  hj^gromas  of  the  neck  occur  most  frequently  in  the  posterior  triangle, 
lying  behind  the  sternomastoid  muscle  in  the  supraclavicular  fossa;  occasionally, 
the  cj^st  may  occupy  the  anterior  cervical  triangle.  In  rare  cases,  the  tumor  may 
completely  fill  the  entire  side  of  the  neck.  A  varied  extent  of  invasion  of  the 
mediastinirm  may  occur,  usually  the  superior  mediastinum,  but  occasionally 
extending  below  this  level.  In  one  of  the  cases  reported  in  this  communication, 
the  tumor  reached  the  level  of  the  eighth  thoracic  vertebra. 

In  the  majority  of  cases,  the  tumor  in  the  neck  is  first  noticed  at  birth,  and  the 
size  of  the  mass  does  not  bear  anj^  relation.ship  to  the  duration  of  the  lesion.  The 
ages  of  the  patients  in  this  communication  were  15  months  and  17  months. 
Males  and  females  are  about  equall}^  affected. 

With  invasion  of  the  mediastinum,  symptoms  due  to  pressure  on  adjacent 
structures  may  be  noted  occasionally.  Respiratory  embarrassment  in  one  of 
our  cases,  due  to  pressure  on  the  trachea,  was  so  marked  that  the  appearance  of 
the  infant  was  similar  to  that  noted  in  traumatic  asphyxia. 

The  small  lesions  in  the  neck  appear  as  single  masses  with  smooth  contours, 
but  in  the  larger  tumors  faintly  lobulated  surfaces  may  be  seen.  The  masses 
have  poorly  defined  borders  and  are  not  tense.  The  overlying  skin  is  usually 
noi-mal,  but  may  appear  shghtly  bluish.    The  masses  can  be  transilluminated. 

Roentgen  examination  of  the  cervical  mass  shows  a  soft  tissue  swelling.  It 
is  this  examination,  however,  which  is  diagnostic  of  mediastinal  involvement. 
The  roentgen  findings  will  be  discussed  in  more  detail  in  the  case  reports.  In 
addition  to  the  visuahzation  of  the  mediastinal  tumor,  the  roentgen  examination 
maj'  aid  in  showing  lateral  displacement  of  the  trachea  or  forward  displacement 
of  the  upper  esophagus. 

Cystic  hygromas  of  the  neck  may  occasionally  be  confused  with  bronchial 
cysts  or  lipomas,  and  the  lesions  in  the  mediastinum  are  to  be  differentiated  from 
other  tumors  of  the  mediastinum,  principally  dermoid  cysts  and  teratomas, 
ciUated  epithehal  cysts,  Hpomas,  and  tumors  of  the  thymus.  The  mediastinal 
tumor  presents  more  of  a  problem  in  diagnosis  than  the  cervical  tumor,  but  the 


406 


ERNEST  E.  AR.VHEIM 


combination  is  diagnostic  of  cen  icomediastinal  cystic  hygroma  in  infancy  and 
childhood. 

TREATMENT 

Although  one  may  temporize  in  the  treatment  of  cystic  hygroma  of  the  neck 
(and  this  is  not  ad\  ised),  the  so-called  "expectant"  treatment  has  no  place  in  the 
therapy  of  cervicomediastinal  hygroma.  The  growth  of  these  tumors  in  the 
mediastinum  will,  sooner  or  later,  result  in  pressure  on  important  structures  which 
will  necessitate  urgent  relief.  Considering  the  pathology  and  location  of  the 
lesion  in  the  mediastinum,  complete  excision  of  these  tumors  is  hardly  feasible. 
However,  partial  excision  in  our  cases  and  in  those  of  Goetsch,  and  [Martin  and 
Lelong,  has  resulted  in  marked  relief  of  sjTnptoms.  Goetsch  has  employed 
roentgen  therapy  of  the  mediastinal  component  after  excision  of  the  cervical 
lesion,  and  reported  almost  complete  disappearance  of  the  mediastinal  extension. 

REPORT  OF  CASES 

Case  1.  History  (Adm.  374202).  T.  B..  a  male  infant,  aged  1  year  and  5  months,  was 
admitted  to  The  Mount  Sinai  Hospital  on  December  3,  1934,  with  the  history  of  a  swelling 
in  the  lower  anterior  part  the  right  side  of  the  neck.  In  the  month  prior  to  admission, 
the  swelling  rapidly  increased  in  size  to  such  an  extent  as  to  inhibit  movement  of  the  head 
downward  on  that  side. 

Examination.  The  temperature  was  102.6°F.,  the  pulse  180,  and  respirations  56  per 
minute.  There  was  a  rounded,  large,  cystic  mass  in  the  lower  right  anterior  cervical 
triangle  of  the  neck.  There  was  some  respiratory  distress,  but  no  marked  dyspnea  or 
cyanosis. 

A  roentgenogram  of  the  chest  (fig.  1)  revealed  a  mass  occupj'ing  the  mesial  two-thirds 
of  the  upper  half  of  the  right  side  of  the  thora.x.  The  trachea  was  displaced  considerably 
to  the  left. 

Operation.  Operation  was  performed  by  Dr.  Harold  Xeuhof  on  the  day  of  admission, 
under  ether  anesthesia.  .\  horizontal  incision  was  made  over  the  mass  in  the  neck.  The 
right  sternomastoid,  sternothyroid,  and  sternohj'oid  muscles  were  divided.  The  multi- 
locular  cystic  tumor  was  gradually  exposed.  The  walls  of  some  of  the  cysts  were  thin 
and  translucent,  and  others  more  fibrous.  The  phrenic  nerve  was  intimately  attached  to 
the  walls  of  the  tumor  and  separated  from  it.  The  carotid  sheath  seemed  to  form  a  part 
of  the  wall  of  the  tumor  and  the  dissection  partly  entered  the  sheath.  The  internal  and 
external  jugular  veins  were  divided  and  ligated.  The  roots  of  the  cervical  plexus  of  nerves 
were  attached  to  the  tumor  by  fibrous  ti.ssue  and  dissected  free.  After  a  difficult  dis.sec- 
tion  and  exposure  of  the  posterior  wall  of  the  tumor,  it  was  found  that,  over  an  area  about 
3  cm.  in  diameter,  the  wall  of  the  tumor  was  intimately  incorporated  with  the  prevertebral 
musculature,  and  the  cervical  portion  of  the  tumor  was  excised  leaving  a  portion  of  the 
posterior  wall. 

The  superior  mediastinum  was  entered  along  the  anterior  surface  of  the  presenting 
portion  of  the  mediastinal  tumor.  The  mass  was  gradually  dissected  free,  exposing  the 
innominate  artery  and  the  junction  of  the  right  subclavian  and  common  carotid  arteries. 
When  this  stage  of  the  dissection  was  reached,  air  was  noted  to  escape  directly  back  of  the 
innominate  artery,  being  air  sucked  in  and  out  of  the  mediastinum.  Since  the  tumor 
•extended  beyond  this  area  toward  the  pericardium,  it  was  evident  that  further  excision  of 
the  tumor  would  be  too  hazardous  an  undertaking.  Accordingly,  the  walls  of  the  exposed 
cysts  were  excised  with  an  escape  of  straw-colored  fluid.  The  remnants  of  tumor  in  the 
neck  and  the  mediastinum  were  painted  with  a  5  per  cent  solution  of  sodium  morrhuate. 
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A  strip  of  iodoform  gauze  was  placed  into  the  mediastinum  and  brought  out  at  the  posterior 
angle  of  the  incision.  The  divided  sternomastoid  and  ribbon  muscles  were  united  and  the 
subcutaneous  tissues  and  skin  were  closed. 

Course.  The  infant  withstood  the  operative  procedure  well.  The  temperature  was 
elevated  to  102°F.  for  four  days,  and  the  pulse  and  respiratory  rate  became  slower.  The 
packing  was  gradually  shortened  and  was  out  by  the  fifth  postoperative  day. 

Roentgen  examination  of  the  chest,  one  week  after  operation  (fig.  2)  revealed  a  mass 
in  the  upper  half  of  the  right  thorax,  perhaps  a  little  smaller  than  on  the  preoperative 
x-ray  examination.  The  deviation  of  the  trachea  to  the  left  was  not  as  marked,  but  it  was 
still  beyond  the  median  line.    A  small  collection  of  air  was  seen  in  the  mediastinum. 


Fig.  1.  Roentgenogram  of  the  chest  on  admission  showing  a  mass  occupying  the  mesial 
two-thirds  of  the  upper  half  of  the  right  side  of  the  thorax,  with  marked  displacement  of 
trachea  to  the  left. 

The  infant  was  discharged  from  the  hospital,  with  a  healed  wound,  11  days  after  opera- 
tion.  The  pathological  report  of  the  tumor  was  hj'groma  cysticum  with  acute  inflammation. 

Follow-up  examinations,  over  a  period  of  8  years,  showed  a  gradual  reduction  in  the 
size  of  the  mediastinal  roentgen  shadow,  and  no  recurrence  of  the  cervical  component. 
Roentgen  examination  of  the  chest  2  years  after  operation  (fig.  3)  revealed  a  marked  reduc- 
tion in  the  size  of  the  mediastinal  mass.    The  trachea  was  now  in  the  midline. 

Case  2.  History  (Adm.  389705).  T.  C,  a  female  infant,  aged  1  year  and  3  months,  was 
admitted  to  The  Mount  Sinai  Hospital  on  February  7,  1936,  with  the  history  of  a  swelling 
in  the  left  side  of  the  neck  since  birth,  progressively  increasing  in  size.  About  6  months 
before  admission  an  x-ray  examination  of  the  chest  showed  the  presence  of  a  tumor  in 
the  mediastinum.    At  that  time,  however,  there  were  no  sj-mptoms.    Dyspnea  and  cyano- 


Fig.  2.  Roentgenogram  of  the  chest,  1  week  after  operation,  showing  a  mass  in  the  upper 
half  of  the  right  thorax,  with  less  deviation  of  the  trachea  and  a  small  collection  of  air  in 
the  mediastinum. 
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sis  were  noted  about  5  days  before  admission,  steadily  incronsinn;.  so  that  for  2  days  tlie 
child  could  not  lie  down  because  of  respiratory  embarrassment.  Swelling  of  the  upper 
eyelids  was  noted  on  the  day  before  admission. 

Examination.  The  temperature  was  99.8°F.,  the  pulse  152,  and  respirations  146  per 
minute.  There  was  marked  cyanosis  of  the  skin  of  the  head,  neck,  and  upper  chest,  an 
appearance  similar  to  that  seen  in  traumatic  asphyxia,  particularly  in  regard  to  the  pur- 
plish hue  of  the  cyanosis.  Dyspnea  was  marked,  and  the  child  could  breathe  only  in  a 
sitting-up  position.  There  was  an  enormous  collar-like  swelliii!!;  of  the  left  side  of  the  neck, 
extending  from  the  ramus  of  the  jaw  down  to  and  slightly  overlappin<i  the  clavicle.  There 
was  dullness  to  flatness  on  percussion  over  the  left  anterior  chest  wall. 


Fig.  4.  Roentgenogram  of  the  chest  on  admission  showing  a  large  mediastinal  mass 
reaching  to  the  level  of  the  eighth  thoracic  vertebra,  with  marked  displacement  of  the  tra- 
chea to  the  right. 

A  roentgenogram  of  the  chest  (fig.  4)  revealed  a  mass  extending  down  from  the  neck 
into  the  superior  and  anterior  mediastinum  reaching  to  the  level  of  the  eighth  thoracic 
vertebra.  There  was  marked  displacement  of  the  trachea  to  the  right.  In  the  lateral 
view  there  was  posterior  displacement  of  the  trachea. 

Operation.  Operation  was  performed  by  Dr.  Harold  Xeuiiof  immediately  after  admis- 
sion. Inhalation  anesthesia  was  not  employed  because  of  the  risks  involved,  and  the 
child  was  held  in  a  sitting-iii)  position.  A  t  r^i  iis\(isc  iiifision  was  made  just  above  the 
left  clavicle.  The  thinned-out  >rciiioiiia-.tiiiil  musclr  was  divided.  .A.  large  cyst  was 
entered  and  clear  straw -colori-d  fluid  i'\  acuatcd.  Olhcr  cysts  were  opened  and  in  one  of 
them  a  collection  of  bloody  fluid  «  as  touiid.  In  view  of  the  fact  tliat  the  iiurjjose  of  opera- 
tion was  relief  from  aspli\\ia.  those  encapsiilati(His  were  entered  which  appeared  to  com- 
promise the  trachea.    These  cysts,  6  or  7  in  number,  presented  fleshy  intervening  septa. 
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The  latter  were  partly  excised  for  the  purpose  of  converting  separate  loculations  into  a 
communicating  pathway.  After  a  few  of  the  lower  cervical  encapsulations  were  entered, 
the  trachea  could  be  felt  and  there  seemed  to  be  some  approach  of  the  trachea  to  the 
median  line. 

A  large  cyst  in  the  superior  mediastinum  was  entered  leading  to  a  space  behind  the 
sternum  and  the  first  3  ribs,  the  finger  dipping  down  back  of  the  ribs  to  terminate  at  the 
bottom  of  the  space  about  the  level  of  the  pericardium.  The  limits  of  this  space  were 
mesially  the  midline,  and  posteriorly  the  hilum  of  the  left  lung  and  the  aorta.  The  inte- 
riors of  the  lower  cervical  and  mediastinal  membranes  were  swabbed  with  a  5  per  cent 
solution  of  sodium  morrhuate.  Strips  of  iodoform  gauze  were  placed  in  the  mediastinum 
and  lower  cervical  regions,  and  the  skin  was  closed.  At  the  termination  of  operation  the 
child  could  lie  fiat  without  respiratory  difficulty. 

Course.  The  infant  withstood  the  operative  procedure  well.  The  temperature  was 
elevated  to  104°F.  on  the  first  postoperative  day,  thereafter  gradually  falling  to  normal. 
The  packings  were  gradually  shortened  and  were  out  by  the  fourth  postoperative  day. 
The  infant  was  discharged  from  the  hospital  5  days  after  operation. 

The  pathological  report  of  the  tumor  was  hygroma  cysticum. 

Second  admission.  The  child  was  readmitted  to  The  Mount  Sinai  Hospital  on  March  11 
1936,  1  month  after  operation.  There  had  been  a  reduction  in  size  of  the  swelling  of  the 
neck  after  operation,  but  soon  thereafter  the  swelling  increased  in  size. 

Examination.  The  temperature  was  100.4°F.,  the  pulse  136,  and  the  respirations  28 
per  minute.  There  was  a  large  soft  swelling  in  the  left  submaxillary  region  extending 
down  to  the  level  of  the  cricoid  cartilage. 

Roentgen  examination  of  the  chest  revealed  a  reduction  in  size  of  the  mediastinal  mass, 
and  the  trachea  was  nearer  to  the  midline. 

Operation.  Operation  was  performed  by  Dr.  Harold  Xeuhof  on  the  day  of  admission, 
under  ether  anesthesia.  A  transverse  incision  was  made  over  the  mass  in  the  neck.  A 
large,  multilocular,  cystic  mass  was  partiallj*  excised,  and  the  interior  of  the  cavity  swabbed 
with  a  5  per  cent  solution  of  sodium  morrhuate.    The  skin  was  closed. 

Aspiration  of  the  chest  in  the  second  intercostal  space  to  the  left  of  the  sternum  was 
performed,  and  fluid  was  readily  withdrawn.  About  20  cc.  of  the  fluid  were  withdrawn 
and  replaced  by  an  equal  amount  of  5  per  cent  solution  of  sodium  morrhuate. 

Course.  The  temperature  was  elevated  to  101 .8°F.  on  the  first  postoperative  day.  The 
child  was  discharged  two  dajs  after  operation. 

SU.\LAL\RY 

The  embn-ologic,  pathologic,  and  clinical  features,  and  the  treatment  of 
cervicomediastinal  lymphangioma  (cystic  hj'groma)  are  re\'iewed. 

Two  case.s  of  this  condition  in  infancj',  the  fourth  and  fifth  in  the  hterature, 
are  reported. 
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HERMAX  HEXXELL,  M.D. 

This  case  report  is  of  interest  for  the  following  reasons :  It  represents  one  of  the 
youngest  patients  on  record  with  bronchial  adenoma;  the  adenoma  in  this  instance 
is  of  the  rarer  variety  as  regards  size  and  location;  it  illustrates  the  clinical  features 
and  coiu'se  as  obser^•ed  o\-er  a  period  of  more  than  eight  years;  it  presents  an 
interesting  and  also  difficult  therapeutic  problem. 

CASE  REPORT 

History  (Adm.  483274).  E.  S.,  a  boy  aged  17  years,  was  first  admitted  to  The  Mount 
Sinai  Hospital  on  December  17.  1941  with  hemoptysis,  chest  pain,  dyspnea,  cyanosis  and 
fever  of  five  days'  duration. 

The  patient  stated  that  he  first  came  under  medical  observation  for  pulmonary  com- 
plaints at  the  age  of  nine  years  with  cough,  right  chest  pain  and  an  acute  febrile  episode 
lasting  about  four  weeks.  Roentgenographic  examination  at  that  time  revealed  a  circum- 
scribed mass  in  the  right  paratracheal  region  which  was  interpreted  by  competent  European 
observers  as  representing  a  mediastinal  neoplasm.  The  child  made  an  uneventful  recovery 
from  the  acute  illness,  but  the  shadow  in  the  chest  remained  unchanged.  During  the  suc- 
ceeding years  the  boy  experienced  numerous  similar  acute  febrile  episodes  of  varying  se- 
verity, on  the  average  of  once  every  1-2  years,  lasting  3-5  weeks,  from  which  recovery  was 
alwaj's  uneventful.  During  the  long  periods  intervening  between  the  separate  acute 
episodes  the  boy  was  apparently  in  good  health  and  was  able  to  carry  on  normally.  How- 
ever, on  careful  questioning  he  admitted  that  he  has  had  a  slight  choking  cough  as  long 
as  he  could  remember. 

In  December  1941,  five  days  before  admission  to  the  hospital,  the  patient  was  exposed  to 
inclement  weather  for  many  hours.  When  he  returned  home  that  evening  he  felt  feverish, 
<leveloped  an  annoying  cough  and  had  severe  right  lower  chest  pain  made  worse  by  cough- 
ing. The  following  day  he  began  to  cough  up  mouthfuls  of  bright  red  blood.  Soon  there- 
after the  pain  in  the  chest  became  more  acute,  and  shortness  of  breath  became  increasingly 
more  distressing.  As  the  symptoms  grew  worse  during  the  ensuing  days  he  sought  admis- 
sion to  the  hospital  on  the  fifth  day  of  his  illness. 

Examination.  On  admission  to  the  hospital  the  patient  appeared  acutely  ill.  He  had 
marked  dyspnea,  moderate  cyanosis,  he  coughed  at  frequent  intervals  bringing  up  mouth- 
fuls of  bright  red  blood,  and  he  complained  of  severe  right  lower  anterior  chest  pain.  His 
temperature  was  101  °F.  His  pulse  was  rapid  but  of  good  quality.  The  chest  showed 
marked  diminution  of  motion  of  the  right  hemithorax.  There  was  almost  complete  dextro- 
cardia. There  was  markedly  impaired  resonance,  diminished  to  absent  breathing,  and 
increased  tactile  fremitus  over  most  of  the  right  lung.  These  signs  indicated  atelectasis 
of  the  right  lung  with  mediastinal  displacement  to  the  right.  The  left  lung  appeared 
normal.    These  findings  were  confirmed  by  x-ray  examination  of  the  chest  on  admission. 

Laboratory  data.  Blood:  hemoglobin  73  per  cent;  12,600  white  blood  cells  with  75  per 
cent  polymorphonuclear  leucocytes.  Urine:  no  abnormal  findings.  Tuberculin  test  was 
negative  in  the  usual  concentrations.  Examination  of  the  sputum  showed  no  tubercle 
bacilli.  Sedimentation  time  was  normal.  Circulation  studies  showed  no  abnormalities. 
The  electrocardiogram  showed  T^  diphasic  and  T3  inverted,  apparently  due  to  the  cardiac 
displacement  to  the  right. 


1  Presented  at  the  Thoracic  Disease  Conference,  The  Mount  Sinai  Hospital,  X'ew 
York,  December  7,  1942. 

411 


412 


HERMAN  HEXXELL 


Course.  The  clinical  features  in  the  case  suggested  the  diagnosis  of  adenoma  of  the 
bronchus,  with  bleeding,  and  aspiration  of  blood  into  the  bronchi  of  the  right  lung  with 
resultant  atelectasis  of  that  lung.  Whether  there  was  an  associated  pneumonitis  was  not 
clear.  Bronchoscopic  examination  was  indicated  in  order  to  establish  the  diagnosis,  to 
remove  the  obstructing  adenoma  if  one  was  found,  and  to  aspirate  the  retained  blood  clots 
and  thus  relieve  the  atelectasis.  This  was  done  shortlj-  after  admission  to  the  hospital. 
The  first  bronchoscopic  examination  was  unsatisfactory  because  of  brisk  bleeding  from 
the  adenoma  which  prevented  adequate  visualization  of  the  various  structures.  A  tumor 
mass  was  seen  in  the  right  main  bronchus  at  about  the  level  of  the  opening  of  the  right  upper 
lobe  bronchus  from  which  material  for  biopsy  was  obtained.  This  biopsy,  as  well  as  sev- 
eral others  taken  on  subsequent  occasions,  was  reported  by  the  pathologist  as  typical  of 
bronchial  adenoma,  namely,  alveolar  arrangement  of  small  regular  cells  which  showed  no 
mitosis  and  stained  evenly. 

During  the  first  bronchoscopic  examination  an  attempt  was  made  to  control  the  bleed- 
ing by  cauterization  and  to  aspirate  the  blood  clot  in  order  to  relieve  the  atelectasis.  This 
was  partialh'  successful  but  only  for  a  short  time.  Immediately  after  bronchoscopy  phj'sical 
and  roentgen-ray  examination  showed  considerable  reexpansion  of  the  right  lung.  How- 
ever, complete  atelectasis  recurred  within  twelve  hours,  apparently  as  the  result  of  further 
bleeding. 

During  the  ensuing  few  days  the  bleeding  from  the  adenoma  stopped  and  the  patient's 
condition  improved  rapidlj'.  After  several  bronchoscopic  aspirations  of  the  blood  clots 
in  the  bronchi  the  lung  reexpanded  and  eventually  the  roentgen  appearance  was  essen- 
tially the  same  as  that  seen  on  the  film  made  three  years  before,  the  earliest  available  film. 

While  the  diagnosis  of  bronchial  adenoma  was  established  by  histologic  examination 
of  several  biopsy  specimens,  the  precise  location  and  extent  of  the  tumor  with  relation  to 
the  involved  bronchus  could  not  be  established  with  any  degree  of  certainty  despite  numer- 
ous bronchoscopic  studies  over  a  period  of  many  months.  It  was  the  impression  of  the 
bronchoscopist  that  the  adenoma  was  of  unusual  size;  that  it  apparcntlj^  occluded  the 
orifice  of  the  right  upper  lobe  bronchus  so  that  its  lumen  could  not  be  visualized;  that 
it  in  some  way  injured  the  wall  of  the  right  main  bronchus  so  that  the  wall  tended  to  col- 
lapse. Repeated  attempts  to  remove  the  adenoma  and  to  reestablish  a  patent  bronchial 
lumen  were  unsuccessful.  It  was  the  final  opinion  of  the  bronchoscopist  (Dr.  Rurlolpli 
Kramer)  that  further  bronchoscopic  manipulations  would  be  of  no  avail  and  were,  there- 
fore, not  justified. 

The  patient  left  the  hospital  in  March  1942  and  has  been  closely  observed  in  our  follow-up 
clinic  since  his  discharge  awaiting  a  final  decision  concerning  further  therapeutic  pro- 
cedures. 

DISCUSSION 

Apparently  this  ca.se  belongs  to  the  smaller  group  of  bronchial  adenomas  which, 
because  of  their  size  and  the  extent  of  involvement  of  the  bronchi,  are  not  sus- 
ceptible of  bronchoscopic  removal.  They  require  lobectomy  or  pneumonectomy 
for  cure. 

The  question  arose  whether  the  shadow  seen  on  the  fihn  represented  a  huge 
adenoma  or  whether  it  represented  an  atelectatic  right  upper  lobe  which  resulted 
from  complete  obstruction  by  an  adenoma  of  the  usual  small  size.  Ordinarily 
the  Vjronchoscopic  examination  can  furnish  a  definite  answer  to  this  question,  but 
this  was  not  po.ssible  in  this  instance.  An  attempt  was  made  to  obtain  this  in- 
formation by  contrast  visualization  of  the  pulmonary  vessels  to  the  various  lobes 
of  the  right  lung,  but  the  result  of  this  examination  was  inconclusive.  Angiog- 
raphy showed  the  right  pulmonary  artery  to  be  decidedly  narrower  than  the 
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left  and  the  right  pulmonary  branches  showed  poor  visuaUzation  as  compared 
with  the  excellent  contrast  visuaUzation  of  the  arterial  branches  in  the  left  lung. 
This  was  particularly  true  of  the  arterial  branches  in  the  right  upper  lobe  where 
delay  in  the  clearmg  of  the  opacification  was  also  noted. 

Another  approach  to  this  problem  could  possibly  be  by  bronchography.  We 
have  so  far  refrained  from  emploA  ing  this  method  for  fear  of  introducing  infec- 
tion beyond  the  point  of  obstruction. 

The  question  of  correctly  interpreting  the  nature  of  the  shadow  on  the  film  is 
not  merely  of  academic  interest,  but  is  of  clinical  importance  as  it  may  determine 
the  issue  of  operative  intervention.  This  shadow  may  represent  an  atelectatic 
right  upper  lobe  as  already  suggested;  or  it  may  represent  the  tumor  which  is 
located  within  a  dilated  branch  of  the  right  upper  lobe  bronchus.  For  both  these 
conditions  lobectomy  would  be  an  adequate  procedure.  But  if  the  shadow 
represents  the  intramural  type  of  bronchial  adenoma,  the  type  which  penetrates 
the  wall  of  the  bronchus  toward  the  mediastinal  surface,  only  pneumonectomy 
would  suffice  for  cure.  ^\Tiile  one  may  be  inclined  to  perform  a  lobectomy  in  this 
t}-pe  of  case,  one  would  hesitate  to  resort  to  the  more  radical  procedure  of 
pneumonectomy. 

As  is  now  well  known,  adenoma  of  the  bronchus  is  a  serious  lesion  because  of  its 
tendency  to  produce  bronchial  obstruction  with  infection  beyond  the  point  of 
obstruction,  namely,  recurring  pneumonitis,  suppurative  disease  of  the  lung  and 
bronchi,  pleural  infection.  While  some  patients  may  escape  this  complication 
for  many  years,  it  is  bound  to  occur  earUer  or  later,  and  frequently  with  dis- 
astrous results.  We  are  therefore,  confronted  in  this  case  with  two  alternatives: 
the  potentially  serious  consequences  of  the  persistent  bronchial  obstruction,  and 
a  potentially  serious  surgical  procedure. 

The  choice  is  not  an  easy  one.  We  now  favor  radical  surgical  intervention 
because  of  the  following  considerations:  1)  The  past  history  of  recurring  acute 
episodes  of  increasing  severity ;  2)  the  danger  of  persisting  infection  which  would 
greatly  increase  the  difficulties  of  operative  intervention;  3)  the  youth  of  the 
patient,  his  good  general  condition,  and  freedom  from  infection  at  the  time 
operation  is  contemplated  which  constitutes  the  optimal  condition  for  successful 
surgery. 

Whether  a  lobectomy  would  be  adequate  or  a  pneumonectomy  would  be  re- 
quired can  only  be  determined  after  an  exploratory  operation.  It  is  most  prob- 
able that  the  more  radical  procedure  (pneumonectomy)  will  be  required  for  a 
cure. 


A  CASE  OF  CERVICO-THORACIC  NEUROFIBROMATOSIS^ 


GEORGE  J.  GINANDES,  M.D. 
[From  the  Pediatric  Service,  The  Mount  Sinai  Hospital] 

Aside  from  the  risks  inherent  in  the  nature  of  neurofibromatous  tumors,  the 
disease  has  a  striking  morbidity  especiallj'  when  it  involves  the  thorax. 

Early  thoracic  invohement  may  completeh'  escape  recognition.  However, 
when  the  tumor  assumes  considerable  proportions,  complications  may  arise 
from  pressure  on  important  structures.  Such  symptoms  as  thoracic  pain,  cough, 
dysphagia,  dyspnea,  and  cyanosis  may  present  themselves,  and  generally  indicate 
an  advanced  stage  of  the  disease. 

The  following  case  emphasizes  these  points,  and  calls  attention  to  the  impor- 
tance of  carefully  observing  the  chest  in  cases  suggesting  the  diagnosis  of  neuro- 
fibromatosis. 

CASE  REPORT 

History  (Adm.  421784).  A.  B.,  aged  4  years,  was  admitted  to  The  Mount  Sinai  Hospital 
on  March  23,  1938.  The  child  was  apparently  normal  at  birth,  except  for  a  few  scattered 
pigmented  areas  about  the  body.  At  the  age  of  3  weeks,  the  mother  first  noted  a  mass  on 
the  scalp,  which  increased  in  size.  M  the  age  of  7  months,  a  private  physician  treated  the 
mass  with  x-ray,  with  resulting  depigmentation. 

At  the  age  of  10  months  (February,  1935)  the  child  was  taken  to  the  Post-Graduate 
Hospital  because  of  a  lump  in  the  side  of  the  neck,  which  had  steadily  increased  in  size. 
A  biopsy  of  this  mass  was  performed,  and  a  pathologic  diagnosis  of  neurofibromatosis  made. 
X-ray  examination  of  the  neck  and  chest  at  this  time  revealed  a  swelling  in  the  submaxillary 
region,  involving  the  soft  tissues  of  the  retrolaryngeal  and  retrotracheal  areas.  The  tra- 
cheal shadow  was  already  narrowed,  with  widening  of  the  superior  mediastinum.  This 
was  interpreted  as  thymic  enlargement,  for  which  the  child  received  x-ray  therapy  without 
significant  change  in  his  symptoms  or  x-ray  findings. 

In  .\pril  1937,  when  the  child  was  3  years  old,  he  was  admitted  to  Babies  Hospital  for 
investigation.  An  irritating  cough  was  present.  Examination  revealed  a  soft  tissue 
swelling  in  the  right  occipital  region,  with  several  smaller  adjacent  firmer  masses.  A  large 
mass  was  felt  in  the  right  side  of  the  neck.  There  was  considerable  brownish  pigmentation 
below  the  ear,  the  right  cheek  and  the  front  of  the  neck.  Over  this  area,  there  was  a  growth 
of  fine  white  hair.  A  few  scattered  pigmented  areas  about  the  body  were  also  present. 
The  liver  and  spleen  were  not  palpable.  The  heart  and  lungs  were  normal.  There  were 
no  significant  abnormal  neurologic  findings.  The  white  blood  count  was  13,200  with  68 
per  cent  polymorphonuclear  cells,  and  27  per  cent  lymphocytes.  X-ray  examination  of 
the  chest  showed  distinct  widening  of  the  superior  mediastinum.  There  were  soft  tissue 
masses  in  both  sides  of  the  neck,  which  seemed  to  extend  into  the  superior  mediastinum. 

X-ray  examination  of  the  skull  showed  no  increased  density  within  the  cranium,  but 
showed  sclerosis  of  the  parietal  bones,  more  marked  on  the  right. 

The  child  remained  in  the  hospital  for  22  days.  A  biopsy  of  the  neck  mass  at  this  time 
was  reported  as  neurofibroma. 

The  child  received  radiotherapy  for  2  weeks,  and  the  impression  was  that  the  neuro- 
fibroma was  reduced  in  size.    The  persistent  cough  seemed  to  be  somewhat  improved. 
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After  several  weeks  the  child  was  discharged  from  the  hospital  and  was  followed  in  the 
out-patient  department  receiving  radiotherapy  for  several  months,  until  December  1937. 

In  March  1938,  1  week  before  admission  to  The  Mount  Sinai  Hospital,  the  child  had 
fever,  cough,  and  increasing  dyspnea.  During  the  24  hours  before  admission,  he  became 
cj'anotic,  and  his  respiratory  distress  became  marked. 

Examination.  On  admission  the  boy  appeared  pale,  chronicallj'  ill,  with  marked  stridor, 
cyanosis  and  dyspnea.  The  temperature  was  103°F.  An  irregular  lobulated  soft  mass 
extending  from  the  right  occipital  region  forward  beneath  the  right  side  of  the  neck  was 
felt.  The  skin  over  the  chest  was  thrown  into  folds  and  was  pigmented.  There  were  irregu- 
lar areas  of  brownish  pigmentation  scattered  over  the  entire  body.  The  chest  showed 
rachitic  deformity  and  scoliosis,  and  the  respiratory  excursion  was  limited.  Breath  sounds 
were  diminished  bilaterally;  there  was  dulness  over  the  right  upper  chest;  numerous  coarse 


Fig.  1.  Postero-anterior  view  ;  .Multilobular  shadows  which  appear  to  spread  outward 
from  the  mediastinum.    The  trachea  is  compressed. 

and  medium  rales  were  scattered  throughout  both  lungs.  The  heart  rate  was  rapid,  but 
otherwise  normal. 

X-ray  examination  of  the  chest  showed  a  huge  mass  in  the  superior  mediastinum,  com- 
pressing the  trachea  laterally  (fig.  Ij.  There  was  widening  of  the  retro-tracheal  space 
at  the  base  of  the  neck,  due  to  upward  extension  of  the  mediastinal  mass  (fig.  2).  There 
was  an  infiltration  in  the  right  upper  lobe,  with  scoliosis  of  the  dorsal  vertebrae.  The 
blood  count  revealed  19.200  white  blood  cells  with  87  \wr  cent,  polymorphonuclear  leuco- 
cytes, 14  per  cent  of  which  were  non-segmented;  14  per  cent  lymphocytes,  and  4  per  cent 
monocytes. 

Course.  Direct  laryngoscopy  was  performed  and  showed  bulging  of  the  retrophar3'ngeal 
tissues.  The  larj'nx  was  normal;  the  trachea  was  narrowed.  There  was  a  large  amount  of 
thick  non-purulent  secretion  in  the  trachea,  which  was  suctioned  without  relief  to  the 
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child.  Therefore  a  bronchoscope  was  passed.  But  this  procedure  was  of  no  avail.  On 
removal  of  the  bronchoscope,  the  child  was  unable  to  breatlic.  The  bronchoscope  was 
reinserted,  and  tracheotoni}'  performed. 

The  condition  of  the  patient  was  very  i)oor,  and  in  spite  of  lioroic  measures,  he  ceased 
shortly  thereafter. 

Summary  of  post-mortem  findings.  Tlicre  was  diffuse  patchy  pigmentation  of  the  skin, 
and  atrophy  of  the  right  side  of  the  face  and  skull  were  present.  Evidence  of  diffuse  neuro- 
fibromatosis was  present  niacroscopically  and  niicmscdpical! y  ifig.  3).  This  involved  the 
sj'mpathetic  chain,  the  splancluiic  nerves,  the  solar,  hepatic,  and  suprarenal  plexuses, 
the  vagi,  hypoglossal,  spinal  accessory,  glossopharyngeal,  and  lingual  nerves.  Similarly 
involved  were  the  right  brachial  plexus,  the  occipital  and  cutaneous  nerves  of  the  neck, 
the  phrenic  nerves,  the  nerves  of  the  heart,  lungs,  thymus,  liver,  gall-bladder,  pancreas, 
adrenals,  the  mesentery  of  the  ileum,  and  the  rectum.  Intramural  tumor-like  infiltration 
of  the  heart  was  present.  There  was  a  mild  athciomatosis  of  the  anterior  mitral  leaflet, 
and  of  the  ascending  aorta.  The  status  post-tracheotomy  and  post-bronchoscopy  was 
noted,  and  also  scars  of  the  previous  biopsies  of  the  neck,  and  the  suboccipital  region. 

The  immediate  cause  of  death  was  a  purulent  bronchitis  and  bronchopneumonia. 

COMMENT 

This  case  illustrates  the  character  of  neurofibromatosis,  especially  as  it  involves 
the  cervico-thoracic  region.  The  extensive  involvement,  as  noted  from  the 
autopsy-  findings,  is  unusual.  When  the  sjTnptoms  of  respiratory  distress  ap- 
peared, the  disease  was  well  advanced,  and  could  bfe  little  influenced  by  therapy. 
This  is  not  an  uncommon  attribute  of  neurofibromatosis,  especially  when  it 
affects  the  mediastinum. 

Neurofibromatosis  is  a  disease  of  particular  interest  in  childhood,  since  its 
striking  incidence  in  early  life,  its  frequent  association  with  congenital  abnor- 
malities, and  its  familial  character  have  caused  it  to  be  considered  as  a  congenital 
anomaly  of  the  ectoderm.  The  presence  of  bony  changes  suggest  mesoblastic 
involvement  as  well.  Considerable  literature  has  been  devoted  to  a  discussion 
of  the  embryologic  origin  of  the  disease,  without  final  solution.  Whatever  the 
origin,  however,  few  diseases  present  such  extensive  involvement,  and  as  a  result, 
such  striking  chnical  variation. 

The  disease  may  involve  the  skin  and  subcutaneous  tissues,  the  visceral  organs, 
the  endocrine  glands,  and  the  bones.  The  symptoms  presented  depend  on  the 
extent  and  nature  of  the  organs  involved. 

Thoracic  neurofibromatosis  is  rare,  as  are  all  intrathoracic  tumors  of  neuro- 
genic origin.  The  literature  contains  relatively  few  reports  of  this  type  of 
intrathoracic  tumor.  INIany  reports  do  not  distinguish  between  neurofibroma 
and  other  neurogenic  tumors,  such  as  ganglioneuromas.  This  can  easily  be 
understood,  since  the  distinction  is  at  times  impossible.  Epstein  (1)  presented 
a  case  of  intrathoracic  neurofibroma  in  a  4  year  old  child,  which  to  a  degree, 
resembled  the  case  here  presented.  Operative  removal  of  the  tumor  did  not 
interfere  with  its  continued  growth.  Epstein  indicated  that  up  to  1937,  only 
24  cases  of  intrathoracic  tumors  of  neurogenic  origin  had  been  reported,  of  which 
one-half  were  described  as  ganglioneuromas. 

Mediastinal  neurofibromas  arise  from  the  sheath  of  the  thoracic  nerves,  or  the 
paravertebral  sympathetic  trunks.    Cervical  neurofibromatous  masses  arise 
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from  analagous  structures  in  the  neck,  and  may  consist  of  an  extension  of  the 
intrathoracic  process,  as  it  did  in  our  case. 

The  cUnical  features  depend  on  the  location,  the  size,  and  origin  of  the  tumor. 
SeA'eral  forms  have  been  described.  The  so-called  hour-glass  type  of  tumor  ma}- 
arise  from  the  spinal  nerves,  or  the  fibrous  structures  of  the  vertebral  canal,  and 
extend  into  the  mediastinum;  or  they  may  arise  from  thoracic  structures,  and 
extend  into  the  vertebral  canal.  This  capacit}'  to  extend  from  the  spme  into 
the  mediastinum  or  \-ice  A-ersa,  is  important,  since  this  may  determine  the 
presenting  sjTnptoms.  When  the  tumor  extends  into  the  spine,  it  may  produce 
symptoms  of  cord  compression.  When  the  tumor  is  predominantly  thoracic,  the 
sj-mptoms  may  be  essentially  thoracic.  Both  types  of  SA-mptoms  can  occur. 
Of  13  hour-glass  tumors  collected  by  Heuer  (2)  11  presented  outstanding  symp- 
toms of  cord  compression. 

Intrathoracic  neurofibromas  are  usually  found  in  the  posterior  mediastinum. 
In  a  general  wa}',  they  gi^'e  few  symptoms  until  the  disease  is  well  advanced. 
Pain,  cough,  dyspnea,  and  .symptoms  of  compression  of  mediastinal  structures 
usually  present  themselves  after  the  tumor  has  been  present  for  a  considerable 
time.  Pain  radiating  along  an  intercostal  nerve  may  be  an  early  and  presenting 
sj-mptom  when  neurofibroma  of  the  intercostal  nerve  is  present.  In  this  event, 
erosion  of  the  adjacent  ribs  may  be  demonstrable  on  x-ray. 

The  x-ray  features  of  neurofibromatosis  have  been  much  discussed.  There 
are  some  who  consider  them  diagnostic.  According  to  Lenk  (3)  the  x-ra\'  re- 
veals a  large,  homogeneous,  sharply  defined  lesion  with  a  curved  border.  The 
long  diameter  parallels  the  spine.  Usually  the  lesion  is  asymmetrical.  It  has  a 
broad  base,  which  in  the  lateral  view  partiallj'  covers  the  bod.y  of  the  vertebra. 
There  may  be  evidence  of  pressure  on  adjacent  bon\'  structures. 

Neurofibromas  must  be  differentiated  from  other  tumors  of  the  posterior 
mediastinum,  such  as  fibromas,  ganglioneuromas,  chondromas,  etc.  Frequently 
this  is  possible  only  at  the  operating  table.  Occasionally  aspiration  of  tumor 
tissue  and  identification  of  tumor  cells  has  been  successful,  but  this  procedure 
has  its  risks.  Biopsy  of  available  mas.ses  are  of  course  of  important  diagnostic 
value.  The  ganglioneuroma  is  more  apt  to  fill  the  left  upper  posterior  medi- 
astinum, and  more  frequenth-  gives  rise  to  a  Horner  symdrome.  This  however 
is  not  of  final  diagno.stic  importance. 

As  in  other  parts  of  the  body,  neurofibromas  of  the  mediastinum  may  undergo 
malignant  degeneration.  Fischer  (4),  in  his  review  of  collected  cases,  reported 
this  incidence  as  13  per  cent.  This  coincides  with  the  usual  estimate.  When 
malignant  degeneration  occiu's,  metastases  to  the  ribs,  the  lungs,  and  the  verte- 
l^ral  bodies  may  take  place.  These  usually  occur  late,  and  according  to  Hosoi 
(5)  in  about  22  per  cent  of  the  malignant  ca.ses. 

The  treatment  of  neurofibroma  of  the  mediastinum  is  es.sentiallj'  surgical,  if 
the  tumor  is  discovered  before  it  has  attained  great  size  or  has  undergone  malig- 
nant change.  Andrus  and  Heuer  (G)  quote  Harrington  as  ha\'ing  reported  14 
cases,  with  2  operative  deaths,  and  1  death  2^  years  after  operation,  from  recur- 
rence of  a  malignant  tumor.    If  operation  is  performed  early,  the  prognosis  is 
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considered  good.  Of  the  13  cases  of  hour-glass  tumors  collected  by  Andrus  and 
Heuer,  9  were  subjected  to  laminectomy  because  of  presenting  cord  symptoms; 
5  of  these  recovered,  4  died.  Undoubtedly,  the  choice  of  approach  to  the  tumor, 
its  size  and  characteristics,  the  surgeon's  technique  and  dexterity,  are  factors 
which  plaj'  a  role  in  the  final  prognosis  It  has  been  noted  in  some  cases  that 
inadequate  surgical  excision  or  extirpation  of  the  tumor  may  activate  malignant 
metaplasia.    Once  this  occurs,  the  prognosis  is  bad. 
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CASE  REPORT 

History  (Adm.  467829).  The  patient,  aged  five  years,  was  admitted  to  The 
Mount  Sinai  Hospital  on  February  1,  1940.  Six  months  previously  a  murmur 
was  heard  over  the  precordium  and  an  x-ray  examination,  performed  to  determine 
the  size  of  the  heart,  disclosed  a  tumor  in  the  left  chest.  Except  for  the  occur- 
rence of  a  bilateral  squint  and  myopia  he  had  developed  normally  and  he  had  had 
no  infectious  diseases  aside  from  whooping  cough.  The  family  histor\-  was 
irrelevant. 

Examination.  The  child  was  well  nourished  and  developed.  There  was  a  slight  squint, 
but  the  pupils  were  equal  and  there  was  no  ptosis  or  enophthalmos.  The  right  testicle 
was  not  palpable.  The  upper  left  chest  was  protuberant  and  the  supra-  and  infraclavicular 
fossae  on  this  side  were  oblitarated  and  slightly  bulging.  The  veins  of  the  left  upper  chest 
and  of  the  left  arm  were  prominently  distended;  the  latter  did  not  collapse  on  raising  the 
arm  above  the  head.  There  was  flatness  over  the  upper  half  of  the  left  chest  with  marked 
diminution  of  breath  sounds  and  tactile  fremitus  over  this  area.  The  trachea  was  deviated 
to  the  right  and  there  was  a  systolic  thrill  over  the  vessels  at  the  base  of  the  right  side 
of  the  neck.  A  loud  systolic  bruit  was  audible  in  this  region  and  also  over  the  base  of 
the  heart.  At  the  cardiac  apex  this  was  also  audible,  but  not  as  loud.  The  bruit  was 
clearly  heard  in  the  interscapular  region.  The  pulsations  of  the  axillar\',  brachial  and 
radial  arteries  were  normally  palpable  on  the  right  side,  but  pulsations  could  not  be  detected 
in  any  of  these  vessels  on  the  left. 

Laboratory  data.  The  blood  pressure  readings  were  as  follows:  Right  arm  108  systolic 
and  74  diastolic;  right  leg  110  systolic  and  78  diastolic;  left  leg  108  systolic  and 74  diastolic. 
Xo  readings  were  obtainable  in  the  left  arm.  The  blood  count  was  normal.  Roentgeno- 
graphic  examination  of  the  chest  disclosed  a  large  lobulated  mass  in  the  upper  left  chest, 
extending  from  the  apex  to  the  level  of  the  seventh  rib  posteriorly  (fig.  1;.  The  upper- 
most ribs  were  spread  apart  and  the  posterior  part  of  the  second  rib  was  markedly  thinned 
apparently  as  a  result  of  pressure  atrophy.  The  trachea  was  displaced  to  the  right  and 
the  left  main  bronchus  was  displaced  downward  and  to  the  right  by  the  tumor.  On  the 
oblique  and  lateral  views  particularly,  the  sharp  demarcation  of  the  borders  of  the  lobulated 
tumor  was  clearly  evident,  and  on  these  views  it  could  be  seen  that  the  neoplasm  was 
situated  mainly  posteriorly  ffig.  2). 

Diagnosis.  Because  of  the  sharp  demarcation  of  the  mass  and  the  evidence  of  pressure 
atrophy  rather  than  invasion  of  the  rib,  the  mass  was  considered  to  be  benign.  Its  poste- 
rior location  pointed  to  a  neoplasm  of  nerve  origin  rather  than  a  dermoid  and  because  of 
the  typical  origin  in  the  uppermost  part  of  the  chest,  a  ganglioneuroma  was  considered 
more  likely  than  a  neurofibroma,  even  though  a  Horner's  syndrome  was  lacking. 

.Vspiration  biopsy  was  done  through  a  puncture  posteriorly.  Extremely  dense  tissue 
was  encountered  and  only  a  minute  quantity  of  material  could  be  aspirated.  This  showed 
a  group  of  four  ganglion  cells  on  microscopic  examination,  thus  establishing  the  diagnosis 
of  ganglioneuroma. 

Operation  (Dr.  Harold  Xeuhof).  The  left  chest  was  explored  through  a  long  incison 
and  a  large,  firm,  lobulated  tumor  was  exposed  apparently  originating  high  in  the  left 
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Fig.  2.  Ganglioneuroma  of  the  mediastinum,  lateral  view 
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paravertebral  region  where  it  was  firmly  fixed,  and  extending  downward  and  forward 
occupying  a  large  portion  of  the  left  chest.  The  lung  was  displaced  downward  and  the 
heart  was  displaced  mesially.  A  considerable  portion  of  the  tumor  extended  anterior 
to  the  vertebral  bodies  into  the  right  chest  compressing  the  aorta  over  which  a  distinct 
thrill  could  be  palpated.  As  the  tumor  was  freed  it  became  evident  that  its  complete 
removal,  if  possible,  would  be  attended  with  great  risk  because  its  upper  portion  was 
densely  adherent  and  had  partlj-  grown  into  the  chest  wall  between  the  ribs,  thereby  making 
proper  exposure  for  hemostasis  impossible.  Nevertheless,  because  the  lesion  was  benign 
and  was  already  producing  pressure  effects,  it  was  considered  advisable  to  proceed  with 
its  removal.  The  removal  of  the  growth  was  effected  by  dividing  it  in  two  portions,  thus 
permitting  adequate  exposure  of  its  blood  supply.  Nevertheless,  a  very  small  portion, 
adjacent  to  the  spine  at  the  level  of  the  second  intracostal  space,  was  left  in  situ  to  be  removed 
at  a  later  date.  The  resected  specimens  measured  11  x  6  x  4.5  cm.  and  6.5  x  4  x  2  cm.  in 
diameter.  They  were  very  firm  and  fleshy  and  on  cut  section  showed  no  evidences  of 
degeneration.   Microscopic  sections  were  typical  of  ganglioneuroma. 

Course.  Immediately  after  the  operation  the  pulses  in  the  arteries  in  the  left  upper 
extremity  became  palpable,  the  thrill  over  the  left  carotid  artery  disappeared  and  the 
murmur  over  the  heart  and  the  intrascapular  region  disappeared.  However  the  child 
developed  a  typical  Horner's  syndrome  on  the  left  side,  undoubtedly  due  to  injury  to  the 
sympathetic  chain  in  removing  the  growth.  The  child  developed  a  large  sterile  effusion, 
but  he  had  a  spiking  temperature  which  was  found  to  be  due  to  an  infection  of  the  wound. 
This  subsided  promptly  after  drainage. 

Ten  months  later  the  child  was  readmitted  for  resection  of  the  small  portion  of  tumor 
known  to  have  been  left  at  the  previous  operation.  The  onh*  abnormality  found  at  its 
site,  however,  was  the  presence  of  some  dense  scar  tissue.  This  was  resected  and  examined 
histologically,  but  no  evidence  of  tumor  tissue  could  be  found.  Apparently  the  remainder 
of  the  tumor,  which  was  very  small,  had  undergone  necrosis  because  of  interruption  of  its 
blood  supply  and  had  subsequently  disappeared.  Roentgenographic  examination  18 
months  later  showed  no  evidence  of  recurrence  and  clinically  he  was  perfectly  well  with  the 
exception  of  the  Horner's  syndrome  and  a  moderate  scoliosis  of  the  upper  thoracic  spine. 

Further  follow-up,  three  years  after  operation,  showed  no  change,  no  recurrence  of 
the  tumor;  the  patient  was  symptom-free. 
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Follow-up  Report 

ARTHUR  H.  AUFSES,  M.D. 
[From  the  Surgical  Service  of  Dr.  Harold  Neuhof^ 

In  193-1:  Dr.  A.  S.  W.  Touroff-  reported  a  case  of  transitional  cell  carcinoma  of 
the  thymus  in  a  child.  The  patient  had  been  gi\'en  a  course  of  x-ray  therapy  and 
had  shown  marked  improvement.  At  the  time  of  Dr.  Touroff 's  report  the 
patient  was  in  appai-ent  good  health.  Shortly  thereafter,  however,  the  child  was 
readmitted  to  the  hospital  because  of  a  recurrence  of  symptoms,  and  was  operated 
upon.  A  tumor  was  found  which  could  only  partially  be  removed  and,  in  spite  of 
further  radiation,  the  disease  progressed,  finally  ending  fatally. 

Because  of  the  course  of  events  subsequent  to  the  original  publication,  it  was 
felt  that  a  follow-up  report  should  be  given. 

CASE  REPORT 

History  (Adm.  358959).  M.  K.,  a  female  child,  aged  nine  years,  was  admitted  to  The 
Mount  Sinai  Hospital  for  the  first  time  on  November  2,  193.3,  complaining  of  a  swelling 
of  the  left  chest  of  nine  weeks  duration.  Shortly  after  birth,  the  child  had  paroxysms  of 
coughing,  and  the  diagnosis  of  an  enlarged  thymus  gland  was  made.  X-ray  therapy  was 
given,  followed  by  a  cessation  of  the  symptoms  at  about  two  months  of  age.  At  the  age 
of  one  year  the  child  had  fever  without  any  other  symptoms,  and  a  diagnosis  of  pyelitis 
was  made.  Intermittent  attacks  of  fever  occurred  during  the  next  seven  years,  each  attack 
being  attributed  to  the  same  cause.  The  last  temperature  elevation  occurred  in  April, 
1933.  There  was  no  history  of  tuberculosis  in  the  family,  and  there  were  no  other  relevant 
diseases.    A  tonsillectomy  had  been  performed  at  the  age  of  two  and  one-half  years. 

Nine  weeks  before  admission  to  the  hospital  a  diffuse  swelling  was  noted  over  the  upper 
anterior  part  of  the  left  chest.  Five  weeks  later,  there  was  a  slight  cough,  without  expec- 
toration. The  temperature  had  been  elevated  since  then.  There  had  been  no  chest  pain, 
and  the  swelling  apparently  had  not  increased  in  size.  Three  thoracenteses  were  per- 
formed at  another  hospital,  and  on  two  occasions  bright  red  blood  was  obtained;  the  third 
aspiration  yielded  a  small  amount  of  brownish  fluid.  There  was  a  weight  loss  of  five  pounds 
during  the  two  months  prior  to  admission  here. 

The  child  appeared  well  nourished,  but  slightly  apathetic.  Physical  findings  were  nega- 
tive except  for  the  chest;  this  presented  a  prominence  over  the  left  anterior  area.  The 
left  shoulder  appeared  higher  than  the  right,  and  there  was  a  bulging  of  the  intercostal 
spaces  on  the  left.  By  percussion,  there  was  dullness  to  flatness  over  the  entire  left  chest. 
There  were  distant  to  absent  breath  sounds  and  absent  fremitus  over  the  left  chest,  ante- 
riorly and  posteriorly.  There  was  a  systolic  murmur  over  the  pulmonic  area.  There  was 
no  clubbing  of  the  fingers.  X-ray  examination  showed  a  large  pleural  effusion  occupying 
the  entire  left  hemithorax. 

Thoracentesis  of  the  left  chest  on  November  3,  1933  yielded  a  large  amount  of  fluid  which 
on  smear  showed  crenated  red  blood  cells  and  a  few  leucocytes.    No  organisms  were  present 


'  Presented  at  the  Thoracic  Disease  Conference,  The  Mount  Sinai  Hospital,  New  York, 
December  7,  1942. 

2  Touroff,  A.  S.  W. :  Transitional  Cell  Carcinoma  of  the  Thymus  in  a  Child.  J.  Mount 
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on  smear  or  culture.  Examination  of  this  fluid  for  tumor  cells  showed  fragments  of  transi- 
tional cell  carcinoma  of  thymic  origin.    The  fluid  obtained  on  a  chest  tap  on  November  7, 

1933  produced  similar  pathologic  findings. 

Because  of  the  presence  of  a  gonorrheal  vaginitis,  the  child  was  discharged  from  the 
hospital  on  November  7,  1933  to  be  cared  for  in  the  Out-Patient  Department. 

From  November  15,  1933  to  January  10.  1934,  she  received  a  course  of  X-ray  therapy 
totaling  1,200  "r"  to  the  anterior  and  posterior  mediastinums.    Examination  on  July  10, 

1934  showed  her  to  be  in  good  general  condition,  having  gained  ten  pounds  in  weight.  The 
swelling  of  the  chest  had  receded.  On  September  15.  1934.  the  child  was  in  excellent  con- 
dition and  had  no  complaints.  She  was  now  overweight  for  her  age  and  height.  X-ray 
examination  at  this  time  showed  a  shadow  in  the  left  chest  which  was  smaller  than  the 
shadow  previoush-  seen;  this  was  interpreted  as  an  encapsulated  pleural  effusion.  The 
mediastinum  was  not  widened. 

Second  admission.  The  child  was  readmitted  to  the  surgical  service  on  November  20, 
1934,  because  of  general  malaise,  a  temperature  of  104°F.,  nausea  and  anorexia  of  five  days 
duration.  Two  days  before  admission,  she  had  pain  in  the  posterior  part  of  the  left  chest. 
Her  general  health  had  been  excellent  up  to  this  time.  Physical  examination  showed  an 
increase  in  retromanubrial  dullness,  with  dullness  to  flatness  over  the  entire  left  chest. 
Breath  sounds  were  of  distant  bronchial  quality,  and  fremitus  was  decreased.  Labora- 
tory examinations  were  essentially  negative. 

On  November  26,  1934,  bloody  fluid  was  aspirated  from  the  left  axilla,  and  some  frag- 
ments of  tumor  tissue  which  were  reported  as  fragments  of  transitional  cell  carcinoma 
were  also  obtained.  Because  of  the  recurrence  of  the  tumor  after  what  had  appeared  to  be 
a  successful  course  of  x-ra}-  therapy,  it  was  decided  that  exploratory  thoracotomy  should 
be  performed. 

Operation.  Thoracotomy  and  partial  removal  of  an  extrapleural  tumor  was  performed 
by  Dr.  Harold  Neuhof  on  December  4,  1934.  A  scapula  mobilizing  incision  was  made  and 
a  long  section  of  the  fifth  rib  was  removed.  A  large  amount  of  tumor  tissue  was  imme- 
diately encountered.  This  was  curetted  and  was  found  to  occupy  multilocular  recesses. 
A  more  extensive  mass  lay  anteriorly  reaching  as  far  as  the  parasternal  region.  Poste- 
riorly, superiorly  and  inferiorly  there  were  similar  but  smaller  recesses.  The  tumor  ap- 
peared to  be  completely  necrotic  with  the  exception  of  two  or  three  places  where  more  viable 
looking  tissue  was  noted.  The  lung  tissue  or  pleura  as  such  could  not  be  identified.  After 
removal  of  a  considerable  amount  of  the  tumor,  it  was  evident  that  complete  eradication 
was  impossible.  The  wound  was  packed  lightly  with  gauze,  and  silkworm  gut  sutures 
put  in  place  for  later  closure.  It  was  contemplated  to  give  x-raj-  therapy  through  the 
open  wound. 

Surgical  pathology  (Dr.  S.  Otani).  Microscopic  examination  of  a  fragment  of  tumor 
tissue  showed  a  very  cellular  malignant  neoplasm,  with  scanty  stroma  and  areas  of  exten- 
sive necrosis.  The  tumor  cells  were  quite  large,  but  showed  practically  no  stroma;  their 
nuclei  were  round  and  presented  large,  distinct  nucleoli,  and  numerous  mitoses  were  seen. 
Ail  cells  were  uniform  in  character;  no  other  structures  suggestive  of  Hassel's  body  or 
glandular  structures  were  encountered.    Diagnosis:  transitional  cell  carcinoma. 

Course.  On  December  10.  1934,  x-ray  therapy  was  given  through  the  open  wound  and 
continued  until  January  17,  1935.    1200  "r"'  was  administered  during  this  period. 

X-ray  examination  on  January  9,  1935  showed  pleural  shadows  similar  to  those  pre- 
viously seen.  There  was  no  evidence  of  mediastinal  involvement.  The  patient  was  dis- 
charged on  January  9,  19.35.  to  receive  flressings  and  further  radiation  in  the  Out-Patient 
Department. 

Third  admission.  On  June  24,  19.35.  the  child  was  again  admitted  because  of  cough, 
dyspnea,  elevated  temperature  and  general  malaise.  From  January  to  June,  1935,  she 
had  not  been  well.  A  herpes  zo.«ter  of  the  left  fifth  nerve,  brachial  plexus  and  intercostals 
had  developed  and  persisted  until  admission.  The  wound  had  not  healed  and  the  disease 
appeared  to  be  slowly  progressive. 
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Examination.  The  temperature  was  102"?.  The  physical  signs  in  the  left  chest  were 
similar  to  those  of  the  previous  admission.  Hemoglobin  was  58  per  cent;  red  blood  colls, 
3,200,000;  white  blood  cells,  16,550  with  76  per  cent  polj-morphonuclear  leu(  im  \  h  _'l  jx-r 
cent  lymphocytes;  2  per  cent  eosinophiles,  and  1  per  cent  monocytes.  X-ia.\  t  xiiiniii  ii  ion 
on  June  24,  1935  showed  an  increase  in  the  extent  of  the  shadow  in  the  left  chest  autl,  in 
addition,  there  were  several  small  nodules  in  the  right  loM'er  lobe.  These  were  suggestive 
of  metastases. 

Course.  On  July  5,  1935,  a  palliative  course  of  x-ray  therapy  was  begun  but  the  general 
condition  gradually  deteriorated  until  death  occurred  on  July  16,  1935.  Permission  for 
post-mortem  examination  could  not  be  obtained. 

SUMMARY 

A  review  and  follow-up  report  of  a  case  of  transitional  cell  carcinoma  of  the 
thymus  in  a  child  is  given. 

The  original  publication  was  made  at  a  time  when  apparent  recovery  after 
x-ray  therapy  had  occurred. 

Subsequently,  there  was  recurrence  of  symptoms,  followed  by  a  partial  oper- 
ative removal,  and  a  subsequent  fatal  termination. 


NEUROBLASTOMA  OF  THE  ^lEDIASTIN'UM' 
FREDERICK  BRIDGE,  M.D. 
CASE  REPORT 

History  in  brief  (Adm.  490302).  A.  G.,  aged  2^  years,  revealed  on  routine 
examination  a  tumor  mass  on  the  right  posterior  aspect  of  the  chest.  X-ray- 
examination  showed  the  mass  to  extend  into  the  posterior  mediastinum.  There 
were  e\Tidences  of  separation  of  the  right  posterior  seventh  and  eighth  ribs,  and 
destruction  of  the  seventh  rib.  On  the  basis  of  the  finding  of  a  sohtary  mass 
\\-ithout  eWdence  of  metastasis,  the  diagnosis  of  gangUoneuroma  was  made,  and 
it  wa.s  decided  to  excise  the  tumor.  It  was  found  to  he  between  the  .seventh  and 
eighth  ribs;  the  seventh  rib  was  thinned  and  excavated.  The  tumor,  of  orange 
size,  protruded  into  the  pleural  cavitj-.  The  pathologic  report  was  neuro- 
blastoma. 

Course.  Two  days  following  operation,  paralysis  of  both  lower  extremities  was  noted 
and  a  sensory  level  was  found  up  to  the  umbilicus.  Lumbar  puncture  revealed  no  block 
and  no  cells  in  the  cerebrospinal  fluid.  The  neurological  consultant  wa.s  of  the  opinion 
that  the  paralysis  was  due  to  a  vascular  lesion  secondary  to  operation,  rather  than  cord 
compression. 

The  patient  was  ftien  referred  for  the  administration  of  radiotherapy.  Six  months  later 
it  was  reported  that  the  paresis  had  improved  considerably,  and  there  were  no  evidences 
of  metastasis  or  recurrence. 


DISCUSSIOX 

Thls  case  is  illustrative  of  the  small  but  important  group  of  thoracic  tumors 
springing  from  the  SNTnpathetic  nervous  system. 

The  sjTnpathetic  nervous  system  takes  its  origin  from  primitive  cells  called 
sympathogones,  in  the  neural  crest.  These  migrate  peripheralh'  to  the  ganglia 
and  the  intramural  ple.vuses  of  the  viscera.  The  sympathogones  give  rise  on  the 
one  hand  to  the  chromaffin  cell  system,  and  on  the  other  to  the  sympathetic 
ganglion  cells.  The  following  schema  shows  the  stages  in  development: 
Pheochromoblast — chromaffin  cell 

SvTnpathogones 

Sympathoblast— sympathetic  ganglion  cell 
Tumors  may  originate  in  cells  of  each  stage  of  maturation,  giving  rLse  to  the 
following  groups: 

1 .  S\  mpathogonioma  |  -pj^p^p       ugualh-  classed  as  neuroblastoma. 

2.  Sj'mpathoblastomaj 

3.  Ganglioneuroma 

4.  Paraganglioma  (chromaffin  cell  tumors;  pheochromocytoma) 

The  malignancy  of  the.se  tumors  depends  on  the  degree  of  immaturity  of  the 
cells  involved,  and  the  relative  proportion  of  ganglionic  and  glial  elements 


1  Presented  at  the  Thoracic  Disease  Conference,  The  Mount  Sinai  Hospital,  N'ew  York, 
December  7,  1942. 
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(gliosis  reducing  the  malignancy).  Mixture  of  cell  types  often  occurs,  ho\ve^•er, 
so  that  one  may  find  ganglioneuromata  with  metastases,  or  neuroblastomata  in 
solitary  nodules,  as  in  the  present  case. 

The  neuroblastomas  are  found  in  the  suprarenal,  the  sympathetic  chain 
laterally  in  the  neck,  and  close  to  the  spine  in  the  thoracic  and  lumbar  regions. 
The  medulla  of  the  adrenal  is  a  special  seat  of  predilection,  and  the  great  majority 
of  the  described  tumors  have  occurred  in  this  location. 

Of  40  neuroblastomas  studied  by  Lewis  and  Geschickter  (2),  33  were  found  in 
the  adrenal  medulla  or  in  the  sympathetic  ganglia  adjacent  to  it.  One-half  the 
cases  were  imder  3  years  of  age;  only  five  were  over  15  years  of  age.  Reid 
(quoted  by  Lewis  and  Geschickter  (2))  found  that  80  per  cent  of  the  cases  oc- 
curred under  the  age  of  2^  years.    These  are  highly  malignant  tumors  which 


Fig.  1.  The  main  tumor  mass  is  practically  round  in  shape  and  well  encapsulated,  mea- 
suring 4x4x3  cm.  Its  cut  surface  is  grayish-white  with  areas  of  hemorrhage.  The  tumor 
appears  to  be  quite  cellular.  Attached  to  this  tumor  mass  is  a  smaller  tumor  measuring 
2  X  1.2  X  1  cm.  which  shows  an  identical  picture  to  that  of  the  main  tumor  mass  except  for 
an  absence  of  hemorrhages  on  its  cut  surface.  One  pole  of  this  tumor  is  connected  with 
a  nerve. 

Fig.  2.  Microscopically  the  tumor  consists  of  immature  type  of  neuroblasts;  large  cell 
nests  are  separated  by  cords  of  fibrous  tissue  which  contains  capillaries  as  commonly  found 
in  neuroblastoma  in  adrenals.  An  occasional  rosette  structure  is  also  encountered.  (Path- 
ologic photograph  and  report  by  the  courtesy  of  Dr.  S.  Otani.) 

metastasize  widely  to  bones  and  viscera.  There  is  a  marked  tendency  to  hemor- 
rhage. These  are  the  tumors  which  produce  the  respective  sjTidromes  of  Hutch- 
ison (with  metastases  to  the  skull  in  left-sided  tumors)  and  of  Pepper  (with 
bulky  metastases  to  the  Uver  in  right-sided  tumors). 

As  a  rule,  the  neuroblastomas  are  resistant  to  radiation,  but  some  cases  respond 
favorably;  hence  a  trial  of  radiotherapy  should  always  be  made.  WoUstein 
(quoted  by  Scott  and  Palmer  (4))  reported  a  case  living  twelve  years  with  radio- 
therapy. Pertinent  to  the  present  case  is  a  report  of  Wright  and  Paige  (quoted 
by  Scott  and  Palmer  (4))  of  a  child  with  cord  compression;  with  radiation  the 
patient  has  lived  six  years  although  the  cord  symptoms  have  persisted. 

Ganghoneuromata  are  more  likely  to  present  themselves  as  thoracic  tumors; 
they  arise  anywhere  along  the  sjnmpathetic  chain.    Coenan  (quoted  by  Biel- 
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schowsk}-  (1)  claimed  that  there  is  a  special  predilection  for  the  left  sj-mpathetic 
chain.  They  are  usually  benign  and  soUtary  and  are  surrounded  by  a  capsule. 
Rarely  they  may  be  multiple  and  malignant.  They  may  grow  to  great  size; 
for  this  reason  they  may  injure  organs  and  blood  vessels  by  pressure  and  dis- 
placement. Therefore  it  is  characteristic  of  the  mediastinal  cases  that  separation 
and  destruction  of  the  ribs  are  often  seen.  In  some  cases  they  invade  blood  ves- 
sels with  the  production  of  blood  borne  metastases.  Of  47  cases  collected  by 
Wohl  (quoted  by  Lewis  and  Geschickter  (2))  29  were  under  30  years  of  age;  29 
occurred  in  the  retropleural  or  retroperitoneal  spaces. 

Consequently,  a  thoracic  mass  present  in  the  posterior  mediastinum  in  relation 
to  the  spine  should  suggest  a  tumor  of  the  sjTnpathetic  nervous  system.  Some- 
times the  tumor  may  extend  between  the  vertebrae  into  the  cord  in  dumbbell 
fasliion,  presenting  a  thoracic  and  a  spinal  cord  component.  Erosion  and  sep- 
aration of  ribs  and  vertebrae  are  characteristic.  In  infants  neuroblastoma  should 
be  suspected,  but  at  any  age  ganglioneuroma  is  more  likely.  Hence  removal  is 
justified. 

In  the  present  case,  the  large  solitary  tumor  of  the  posterior  mediastinum  sep- 
arating the  ribs  suggested  the  diagnosis  of  gangUoneuroma;  the  age,  while  favor- 
ing the  diagnosis  of  neuroblastoma,  was  not  a  decisive  factor.  The  favorable 
cUnical  progress  points  to  a  more  benign  character  of  this  tumor,  or  indicates  that 
it  is  one  of  those  which  respond  to  radiation. 
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Primary  malignant  tvmiors  of  the  lung  in  infancy  and  childhood  are  extremely 
rare.  Ochsner,  (3),  in  1937,  was  able  to  find  in  the  literature  only  24  such  in- 
stances. However,  metastatic  tumors  of  the  lung  are  less  rare  since  many 
neoplasms  found  during  this  period  of  hfe  invade  the  blood  stream  and  are  seeded 
in  the  lungs.    The  foUomng  case  report  represents  such  a  course  of  events. 

CASE  REPORT 

History.  The  patient,  aged  4  years,  was  admitted  to  The  Mount  Sinai  Hospital  with  a 
history  of  having  had  an  orchidectomy  2  years  before  because  of  a  mass  in  the  region  of 
the  right  testicle.  On  histologic  examination  this  was  reported  to  have  been  an  adeno- 
carcinoma. Following  this  operation  the  child  was  well  for  over  IS  months.  Six  weeks 
prior  to  his  admission  to  this  hospital  he  began  to  have  increasing  dyspnea,  some  cough 
and  fever.    An  x-ray  examination  of  the  chest  revealed  a  mediastinal  mass. 

Examination.  On  admission  the  temperature  was  101 ''F.,  the  pulse  was  156  and  respira- 
tions 38  per  minute.  He  was  a  somewhat  undernourished  though  moderately  well  developed 
white  child  who  was  obviously  acutely  ill.  He  was  dyspneic.  orthopneic  and  slightly 
cyanotic.  There  was  retraction  of  the  lower  end  of  the  sternum  and  the  accessory  muscles 
of  respiration  were  being  used.  There  was  a  brassy  cough.  There  was  dullness  on  per- 
cussion over  the  base  of  the  right  lung.  Many  rhonchi  were  heard  throughout  both  lung 
fields  and  breath  sounds  were  everywhere  loud  and  harsh.  Enlarged  supraclavicular  lymph 
nodes  were  felt  bilaterally.  The  spleen  was  two  fingers'  breadth  below  the  costal  margin. 
The  right  testicle  was  absent.    The  tonsillar  fossae  were  clean.    The  fundi  were  normal. 

Laboratory  data.  Hemoglobin,  90  per  cent;  18.500  white  blood  cells  with  89  per  cent 
polymorphonuclear  leucocytes.  X-ray  examination  of  the  chest  showed  a  massive  enlarge- 
ment of  the  intrathoracic  lymph  nodes  and  some  infiltration  at  the  right  base.  Aschheim- 
Zondek  test  at  the  time  of  admission  was  negative. 

Course.  Because  of  the  cyanosis  and  marked  dyspnea,  the  child  was  put  into  an  oxygen 
tent  with  some  relief.  Radiotherapy  was  started  on  the  third  hospital  day.  The  fever 
persisted  between  100°F.  and  103°F.  for  13  days  and  then  only  gradually  fell  to  a  lower  level. 
Coincident  with  the  drop  in  temperature  the  dyspnea  decreased  although  x-ray  film  of  the 
chest  showed  no  appreciable  change.  However,  the  supraclavicular  nodes  became  dis- 
tinctly smaller. 

.\bout  five  weeks  after  admission  congestion  and  edema  of  the  right  conjunctiva  were 
observed  and  on  examination  the  fundus  could  not  be  visualized.  This  was  interpreted 
by  the  ophthalmologic  consultants  as  being  due  to  separation  of  the  retina.  The  right 
eye  became  progressively  worse  and  soon  protruded  noticeably.  At  about  the  same  time 
the  child  became  more  dyspneic  and  physical  signs  of  consolidation  over  the  entire  right 
lung  became  more  clear  cut.  The  breath  sounds  also  became  more  wheezing  in  character 
and  despite  oxygen  therapy  the  cyanosis  progressed.  The  child  died  Tj  weeks  after  ad- 
mission. 

Xecropsy  Finding:  Metastatic  lesions  from  an  adenocarcinoma  of  the  right  testicle 
were  described  in  the  retroperitoneal,  cervical  and  mediastinal  lymph  nodes.  There  was 
infiltration  of  this  tumor  into  the  trachea  and  right  bronchus.  Tumor  was  found  through- 
out the  right  lung,  over  the  right  parietal  pleura,  in  the  left  lower  lobe  and  the  right  orbit. 


*  Presented  at  the  Thoracic  Disease  Conference,  The  Mount  Sinai  Hospital,  Xew  York, 
December  7,  1942. 
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COMMENT 

INIacKenzie  and  Ratner  (2),  in  1939,  reviewed  the  subject  of  metastasis  of 
tumoi-s  of  the  testicle.  They  pointed  out  that  the  average  time  from  onset  of 
symptoms  to  the  demonstration  of  metastasis  is  about  two  years.  These  are  the 
result  of  extension  via  lymphatic  and  blood  streams  and  are  most  commonly 
foimd  in  the  lungs,  liver  and  kidneys.  Obviously  the  symptoms  beyond  those  of 
the  presence  of  a  testicidar  mass,  depend  upon  the  size  and  site  of  the  secondary 
growths.    Pain  in  the  testicle  is  a  late  symptom. 

In  1931,  Ferguson  and  his  associates  (1)  suggested  the  use  of  a  ciuantitative 
Aschheim-Zondek  test  to  aid  in  the  diagnosis  and  to  follow  the  therapy  of 
testicular  tumoi-s.  This  appeared  to  be  logical  inasmuch  as  most  of  these  tumors 
are  composed  of  very  young  totipotent  cells  which  can  produce  prolan  A  in  large 
quantities.  He  obser\  ed  in  a  small  series  of  cases  that  when  the  tumor  responded 
to  radiation,  the  titre  of  prolan  A  fell.  Se\  eral  months  ago  Dean  and  his  group 
at  ^Memorial  Hospital  reported  in  the  Journal  of  the  American  Medical  A.ssocia- 
tion  their  experience  with  this  procedure.  Although  in  13  out  of  14  of  their  cases 
of  embryonal  adenocarcinoma  of  the  testicle  prolan  A  was  present,  there  was  no 
reliable  correlation  Ijetween  hormonal  level  and  clinical  course.  It  is  of  interest 
to  point  out  that  the  Aschheim-Zondek  test  on  the  urine  of  the  child  whose 
history  has  been  presented  \vas  negative. 

The  recommended  therapy  for  testicular  tumors  and  their  metastasis  hinges 
about  the  fact  that  they  usually  respond  at  least  temporarily  to  high  voltage 
x-ray  therapy.  MacKenzie  and  Ratner  (2)  reported  3  out  of  29  patients  so 
treated  to  be  alive  and  well  after  5  years. 
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THE  STORY  OF  THE  ^lOUNT  SIXAI  HOSPITAL 


The  Story  of  The  Mount  Sinai  Hospital,  of  which  the  first  nine  installments  appeared 
in  preceding  nvmbers  of  the  Journal,  is  offered  in  celebration  of  the  Hospital's  nine- 
tieth birthday.  In  its  present  form  it  consists  mainly  of  brief  historical  notations  which 
to  some  extent  reflect  the  "way"  of  medicine  in  New  York  and  elsewhere,  as  well  as  the 
changing  environment  since  1852.  It  has  been  compiled  by  Miss  Jane  Benedict  from 
Hospital  records,  correspondence ,  medical  and  historical  literature,  and  interviews 
with  those  who  have  been  both  eye-witnesses  of  and  contributors  to  the  Hospital's  progress. 
It  is  presented  mainly  as  source  material  from  which  later  a  more  complete  history jaf  the 
Hospital  is  to  be  written.* 

The  Jews'  Hospital  in  Xew  York  was  incorporated  in  1852  by  a  group  of  public-spirited 
citizens,  and  in  1855  the  doors  of  its  first  building  on  West  Twenty-eighth  Street  were 
opened  to  receive  patients.  Staffed  by  some  of  the  most  prominent  physicians  of  the  day, 
the  institution  soon  proved  itself  an  excellent  testing  ground  for  the  new  methods  and 
techniques  which  were  being  introduced  into  the  rapidly  broadening  practice  of  medicine 
arid  surgery.  Duriiig  the  Boyne  Day  riots,  the  cholera  epidemic,  and  the  Civil  War,  the 
Hospital  showed  its  readiness  to  serve  in  time  of  crisis.  In  1866  it  u-as  given  its  present 
name,  The  Mount  Sinai  Hospital.  By  this  time  it  was  oidynin-i ng  its  first  home,  and  in 
1872  moved  to  larger  quarters  at  Lexington  Avenue  and  Sixly-sixlh  Street,  where  the 
expansion  in  organization  paralleled  the  growth  in  size  and  in  medical  resources.  Here, 
during  the  next  few  years  the  Out-Patient  Department  was  formally  established  as  an 
independent  entity,  the  Medical  Board  was  organized,  the  House  Staff  ivas  enlarged,  and 
the  Medical  and  Surgical  Services  were  separated  for  the  first  lime.  A  number  of  new 
departments  were  organized,  including  New  York's  fir."!  Pediatric  Service,  under  Dr. 
Abraham  Jacobi,  and  in  1881  The  Mount  Sinai  Training  School  for  Nurses  was  estab- 
lished. Distinguished  surgeons  on  the  Staff  and  surgery  as  practiced  by  them  during 
the  early  days  of  the  Hospital  on  Lexington  Avenue  were  sketched. 


GROWTH  AXD  DEVELOP.MENT,  1870-1904 

By  the  tenth  year  of  its  occupancy  of  the  Lexington  Avenue  building  Mount 
Sinai  had  ah-eady  found  the  facihties  that  seemed  so  spacious  in  1872  inadequate 
for  the  constantly  increasing  service  the  Hospital  was  giving  the  communit}'. 
During  1882,  1,692  men,  women  and  children  were  patients  at  Mount  Sinai  as 
compared  with  874  cases  cared  for  in  1872-3.  Of  those  who  entered  the  institu- 
tion in  1882  all  but  76  were  treated  gratuitously.  The  Dispensary  showed  a 
similar  record.  In  the  first  twelve  months  of  its  official  existence,  1875-6,  it  had 
held  4,592  con.sultations  and  filled  13,004  prescriptions.  The  number  of  con- 
sultations for  1882  reached  35,785  and  40,025  prescriptions  were  filled.^^ 

This  growing  activity  had  aheady  forced  the  Duectors  "...  to  reluctantly 

*  Corrections,  if  errors  of  fact  or  interpretation  are  discovered,  and  additional  informa- 
tion which  may  help  to  make  the  picture  more  complete  are  welcome  and  may  be  addressed 
to  the  Historian  of  the  Hospital. 

All  statistics  are  from  the  Annual  Reports  of  the  Hospital. 
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refuse  patients  for  want  of  room."'*  Therefore,  it  was  with  considerable  satis- 
faction that  the  Board,  under  the  Presidency  of  Hyman  Blum  who  served  in  that 
office  from  1879  to  189G,  could  report  that  by  the  end  of  1883  a  program  of  re- 
habiUtation  and  improvement  would  be  completed.  Additional  wings  two 
stories  high  were  being  added  to  the  building.  This  made  possible  the  setting 
aside  of  special  wards  for  eye  and  ear,  and  one  for  gynecological  ca.ses.  Highly 
interesting  the  fact  that  when  these  wards  were  opened  the  help  of  the  Training 
School  was  immediately  enlisted,  and  its  pupils  and  graduates  asked  to  serve  on 
the  nui-sing  staff.  The  erection  of  an  isolation  building  for  patients  who  might 
develop  contagious  diseases  during  theu  stay  at  Mount  Sinai  was  a  marked  im- 
provement in  facilities.  Significant  of  the  type  of  construction  in  general  use 
when  the  Lexington  Avenue  building  was  erected  Is  the  stipulation  in  the  Direc- 
toi-s'  plans  for  '"the  removal  of  all  woodwork  and  similar  dangerous  material." 
For  it  had  been  customary  to  fine  the  wards  and  operating  rooms  -with,  wainscot- 
ing and  woodwork,  absorptive  material  which  was  frequenth-  the  cause  of  ery- 
sipelas and  other  infections. 

Two  years  later  an  additional  stoiy  was  added  above  the  passages  leading  from 
the  Middle  House  to  the  wings.  This  pro\'ided  four  rooms  for  the  House  Staff 
and  ten  for  private  patients  for  whom  there  had  not  been  sufficient  room  before. 
That  such  additional  space  for  private  patients  was  needed  is  indicative  of  the 
fact  that  ver>'  slowly  the  prosperous  were  accepting  the  idea  of  going  to  a  hos- 
pital in  times  of  illness.  The  alterations  which  were  completed  in  1885  brought 
the  bed  capacity  of  the  Hospital  to  approximately  200.  (Today  Mount  Sinai 
provides  accommodations  for  85(3  patients.) 

There  was  another  prol)lem,  however,  which  could  not  be  solved  by  this  pro- 
gram of  building  impro\  ements,  that  of  caring  for  chronic  invalids.  As  early 
as  1876  the  Directors  had  pointed  to  the  fact  that  "we  have  in  many  cases  used 
the  discretionary  power  given  us  to  receive  incurable  cases,  where  we  thought  we 
might  build  up  the  patient  a  fittle  for  a  time,  when  the  condition  of  the  Hospital 
would  admit  of  their  being  accepted;  but  the  appficatioas  of  this  class  are  so 
numerous  that,  were  we  to  receive  them  indiscriminately,  the  usefulness  of  the 
iastitution  would  be  greatly  impaired."" 

There  were  no  Jewish  institutions  to  receive  such  cases,  and  many  Jewish  pa- 
tients were  disinclined  to  go  to  the  city  hospitals.  As  a  result,  there  were  a  few 
glaring  instances  where  chronic  invalids  remained  in  the  Hospital  practically  as 
permanent  charges,  one  for  at  least  six  and  a  half  years."  So  disturbed  were  the 
Directors  at  this  situation  and  at  the  inabifity  of  the  Hospital  to  cope  with  it,  that 
in  1880  they  adojited  a  resolution  to  look  into  the  founding  of  "a  hospital  for  the 
gratuitious  treatment  of  chronic  disea.ses"  in  connection  \\-ith  Mount  Sinai.'^ 
In  the  following  year  a  proposal  to  add  an  additional  wing  for  seventy-five  such 
patients  was  consideretl,  until  it  became  apparent  that  there  was  no  room. 
With  the  plan  obviously  impracticable  for  the  Hospital  itself,  the  Board  in  1883 
resolved  to  cooperate  with  the  United  Hebrew  Charities  in  the  organization  of 

"  .\nnual  Report  of  the  Directors  of  The  Mount  Sinai  Hospital,  1883. 
"  Annual  Report  of  the  Directors  of  The  Mount  Sinai  Hospital,  1876. 
'»  Minutes  of  Board  of  Directors'  Meetings,  The  Mount  Sinai  Hospital,  October  17, 18S0. 
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such  an  institution,  with  the  result  that  the  Montefiore  Home  for  Chronic  In- 
vahds  was  opened  in  1884. 

The  overcrowded  condition  of  the  Hospital  was  somewhat  improved  hy  the  or- 
ganization in  1886  of  a  district  service  to  bring  free  medical  aid  and  nursing  to 
those  applicants  whose  illnesses  could  safely  be  treated  at  home.  The  plan  had 
first  been  discussed  by  the  Board  of  Du-ectors  in  1882,  and  district  nursing  had 
long  been  an  ambition  of  the  Training  School.  In  the  first  four  months  the  three 
physicians  of  the  District  Corps  cared  for  forty-two  patients  and  made  one 
hundred  and  fiftj'  visits.  The  Corps  was  then  enlarged  to  five  physicians,  and  in 
the  first  year  of  its  service  presented  this  record:  412  cases  referred  by  the  Ad- 
mitting Physician  to  the  District  Corps;  184  cases  cured;  89  cases  improved;  139 
cases  subsequently  admitted  to  the  Hospital. As  a  result  medical  care  was 
given  to  273  patients  who  otherwise  could  not  have  been  treated  because  the 
Hospital  wards  were  full. 

The  activity  of  the  Dispensary  also  in  some  measure  relieved  the  overcrowding 
of  the  Hospital.  The  Directors  reported  in  1889  that  the  Admitting  Physician 
had  found  it  possible  to  refer  to  the  Dispensary .694  cases  not  sufficiently  serious  to 
be  hospitalized.^"  But  this  in  turn  demanded  expansion — the  creation  of  new 
departments  in  the  Dispensary  and  the  addition  of  more  members  to  its  Staff. 
There  had  already  been  added  an  Eye  and  Ear  Department,  the  Staff  of  which 
included  Carl  Roller.  Dr.  Roller,  now  Consulting  Ophthalmologist  to  the 
Hospital,  was  famous  for  the  discovery  of  the  use  of  cocaine  as  a  local  anesthetic, 
which  he  announced  before  the  German  Ophthahnological  Congress  at  Heidel- 
berg in  1884.  The  news  of  the  discovery  spread  rapidly  through  Europe  and  to 
the  United  States. In  the  late  eighties,  therefore,  the  use  of  cocaine  in  opera- 
tions for  cataract  was  in  general  use  at  Mount  Sinai. ^° 

The  activities  of  the  Dispensary  and  the  Training  School  required  more  ade- 
quate quarters  than  the  few  rooms  in  the  basement  occupied  by  the  one  and  the 
private  houses  which  served  as  a  Home  for  the  other.  Accordingly,  in  1889  the 
Du-ectors  began  to  plan  a  building  that  Avould  house  these  two  divisions  of  the 
Hospital.  A  plot  of  land  was  rented  on  the  north  side  of  Sixty-seventh  Street, 
between  Lexington  and  Third  Avenues,  and  construction  of  the  new  building 
began. 

Although  in  1889  there  were  still  open  lots,  such  as  the  one  leased  for  the  Dis- 
pensary and  Training  School,  the  neighborhood  about  Mount  Sinai  had  been  built 
up  considerably  in  the  course  of  the  seventeen  years  since  its  dedication.  Behind 
the  Hospital  and  facing  Third  Avenue  was  the  Chapin  Home,  a  Presbyterian 
Institution  for  the  care  of  the  aged.  In  1894  a  part  of  the  land  between  the  two 
institutions,  which  belonged  to  the  Chapin  Home,  was  made  available  to  the 
Hospital  House  Staff  for  a  tennis  court.*-  The  only  means  of  access  was  a 
\nndow  in  one  of  the  wards  and  thence  to  the  brick  wall  which  separated  Mount 

''Minutes  of  Board  of  Directors'  Meetings,  The  Mount  Sinai  Hospital,  June  12,  1887. 
Annual  Report  of  the  Directors  of  The  Mount  Sinai  Hospital,  1890. 
Wolff,  Julius:  The  Fiftieth  Auiiivci sary  of  the  Beginning  of  Local  Anesthesia.  Jour- 
nal of  The  Mount  Sinai  Hospital,  \'oI.  1,  Xo.  .5,  1934. 

82  Minutes  of  Board  of  Directors'  ^Meetings,  The  Mount  Sinai  Hospital,  .June  17,  1894. 
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Sinai  from  the  Chapin  Home.  This  entrance  and  exit  required  a  bit  of  athletic 
accomphshment  all  its  own,  especially  at  the  signal  that  a  member  of  the  Attend- 
ing Staff  had  arrived,  when  it  was  necessary  to  retiu-n  with  some  show  of  dignity. 
The  signal  itself  was  not  exactly  conducive  to  hospital  quiet,  for  the  call  system  of 
those  days  was  at  first  a  steam  whistle  located  in  the  yard  and  later  a  large  gong. 
The  number  of  ear-splitting  blasts  or  resoimding  strokes  indicated  whether  the 
Attending  was  a  member  of  the  Medical  or  the  Surgical  Staff. 

Beside  the  public  and  charitable  institutions  which  had  been  built  along  Lexing- 
ton Avenue,  pri^•ate  homes  of  the  prevailing  brown  stone  began  to  appear  in  the 
neighborhood.  That  the  blocks  surrounding  the  Hospital  were  rather  solidly 
built  up  by  1889  is  merely  one  detail  in  a  more  general  expansion.  In  1873  the 
city  boundaries  had  crossed  the  Harlem  River,  absorbing  Harlem  itself  and  the 
villages  of  [Nlorrisania,  West  Farms,  and  Kingsbridge.  These  rural  settlements 
had  been  swallowed  up  as  the  city's  northern  boimdary  moved  on  to  Yonkers. 
"Harlem  A^illage  is  no  more.  Harlem  as  a  separate  district  of  the  city,  easily 
distinguished,  isolated,  apart,  a  refuge  from  the  hubbub  of  business  and  traffic, 
has  also  ceased  to  be."^'' 

In  1895  Kings,  Queens,  Richmond,  Long  Island  City,  Flushing,  and  Jamaica 
were  absorbed  into  Greater  New  York  and  the  present  five  boroughs  were  created. 

As  New  York  expanded,  means  of  transportation  necessarily  improved. 
Until  1885  the  "el"  and  the  horse-car  had  been  the  only  means  of  pubhc  con- 
veyance. In  that  year  cable-traction  cars  appeared  but  three  years  later  there 
were  still  forty  lines  of  horse  cars  in  the  city.^®  One  of  them  was  the  Lexington 
Avenue  "Railroad"  which  plodded  past  the  Hospital  and  was  not  replaced  by  an 
electric  street  car  until  1895.*^ 

Means  of  approach  to  the  city  were  also  improving.  The  year  after  the 
Hospital's  cornerstone  was  laid,  Avork  started  on  the  Grand  Central  Terminal  for 
the  trains  of  the  Hudson  River,  New  York,  and  New  Haven  and  Harlem  rail- 
roads. The  structure,  on  the  site  of  the  present  Terminal  Building,  was  ap- 
proached by  a  trench  open  to  the  sky,  the  same  route  which  today  forms  the 
tunnel  leading  down  Park  (then  Fourth)  Avenue.**  In  1883  the  Brooklyn  Bridge 
was  finally  completed.  For  sixteen  years  New  Yorkers  had  seen  work  proceeding 
slowly  on  the  mammoth  undertaking  that  was  then  the  longest  suspension  bridge 
in  the  world  The  erection  of  other  bridges  began  ten  years  after  the  completion 
of  Brooklyn  Bridge;  one  in  1893,  across  the  Harlem  River  at  Third  Avenue;  two 
others  in  1895,  acro.ss  the  Harlem  at  155th  Street  and  at  181st  Street;  and  in  1898, 
the  Williamsburg  Bridge.*^ 

In  the  late  eighties  and  early  nineties  street  illumination  still  depended  chiefly 
on  gas.    At  the  Centennial  Exposition  in  1876  arc  lights  were  exhibited,  but  their 

"  Notes  dictated  by  Dr.  Percy  Fridenberg,  Feb.  19,  1938. 

"  Van  Pelt,  Daniel:  Leslie's  History  of  Greater  New  York,  .\rkell  Pub.  Co.,  1898. 
"  Stokes,  I.  N.  Phelps:  The  Iconography  of  .Manhattan  Island,  1498-1909.    Vol.  3, 1918, 
privately  printed. 

Illustrated  New  York— the  Metropolis  of  Today,  International  Pub.  Co.,  1888. 

Information  from  New  York  Omnibus  (Jo. 

Information  from  Offices  of  the  New  York  Central  Railroad. 
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flickering  made  them  so  impractical  that  they  were  regarded  chiefly  as  a  curi- 
iosity.  Two  years  later  Thomas  Edison  presented  to  the  world  his  invention  of  the 
incandescent  lamp,  and  street  illumination  was  one  of  its  first  uses.^^  Although 
in  1888  Broadway  was  strung  with  electric  lights  from  Fourteenth  to  Twenty- 
sixth  Streets,  two  years  later  27,1 14  gas  lights  still  remained. It  is  indicative  of 
the  skepticism  with  which  electric  light  was  regarded  that  in  1889,  when  the 
Mount  Sinai  Directors  were  considering  specifications  for  the  new  Dispensary 
building,  a  motion  that  it  be  wired  ...  for  the  eventual  use  of  electricity"  was 
defeated. Xor  was  it  ever  installed  in  the  Lexington  Avenue  building  which  the 
Hospital  occupied  until  1904.^*  Gas  light  illumined  the  wards,  an  elaborate  gas 
chandelier  hung  in  the  entrance  hall,  and  gas  fixtures  on  adjustable  brackets 
lined  the  walls  of  the  operating  room.'" 

In  June  of  1890  the  Dispensary  building  was  opened.  It  stood  six  stories  high 
and  was  connected  with  the  Hospital  by  a  tunnel  under  Sixty-seventh  Street. 
The  first  two  floors  were  de^•oted  to  the  Dispensary  service  and  were  entered  by  a 
door  on  the  left  side  of  the  building.  The -four  top  stories  belonged  to  the 
Training  School  and  could  be  reached  either  by  stairs  or  elevator,  through  a  door 
at  the  right.  Li\-ing  quarters  for  the  nurses  and  rooms  for  the  Ladies'  Auxiliary 
and  the  Board  of  Directors  of  the  School  made  up  these  four  floors.  Of  Belle- 
^•ille  stone  up  to  the  first  story,  with  brick  and  terra  cotta  above,  and  its  fagade 
elaborately  decorated  in  the  style  of  the  nineties,  the  Dispensary  and  Training 
School  building  still  stands  today — the  home  of  the  Polish  Legation. 

With  this  additional  space  available,  the  Dispensary  could  estabUsh  the  new 
departments  its  increased  activity  demanded.  The  "Internal"  or  IVIedical 
Department  was  reorganized  into  two  divisions,  one  for  men,  and  the  other  for 
women.  The  Eye  and  Ear  Department  was  separated  so  that  there  was  one 
department  for  diseases  of  the  eye  and  another  for  those  of  the  ear,  nose,  and 
throat.  A  new  department  was  created  for  neurological  cases  and  another  for 
skin  and  A-enereal  diseases.  These,  with  the  Surgical,  Gj'necological  and  Chil- 
dren's Departments,  formed  the  nine  divisions  of  the  Dispensary's  domain. 
EleA^en  new  appointments  were  made  to  its  Staff,  resulting  in  a  group  of 
twenty-six  doctors.  Due  to  the  enlarged  facihties  and  a  bigger  Staff,  the 
Dispensary  was  able  to  show  a  seA'enty-five  per  cent  increase  in  its  work  in  1891 
as  compared  with  its  record  for  1889-90. 

The  enlargement  of  the  Dispensary  Staff  was  supplemented  three  years  later, 
in  1893,  by  additional  appointments  to  the  Hospital  Staff.  These  appointments 
were  indicative  not  only  of  ^Nlount  Sinai's  own  development,  but  also  of  increasing 
gi-owth  and  speciaHzation  in  the  medical  field  as  a  whole.  The  study  of  nerA'ous 
disorders  and  of  skin  diseases  were  two  branches  of  medicine  which  had  made 
substantial  progress  in  the  closing  years  of  the  nineteenth  century.  Neurology 
was  already  a  well  estabUshed  field  in  Europe  under  such  leaders  as  Carl  Westphal 
and  Wilhelm  Erb.=^  Although  in  the  United  States  the  subject  was  less  ad- 
■vanced,  in  the  eighties  and  nineties  there  were  groups  of  men  in  Philadelphia, 

Minutes  of  Board  of  Directors'  Meetings,  The  Mount  Sinai  Hospital,  April  28,  1889. 
From  old  photographs  of  the  Hospital. 
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Boston,  and  Xew  York  who  were  making  notable  contributions  to  neurological 
literature.  Prominent  in  this  Xew  York  group  was  Bernard  Sachs,  today  dean  of 
American  neurologists.^^ 

Dr.  Sachs  was  appointed  Consulting  Neurologist  to  Mount  Sinai  in  1893. 
The  title  of  Consulting  Neurologist  did  not  then  imply,  as  it  does  today,  that  the 
holder  had  formerly  been  a  member  of  the  Attending  Staff.    Because  neither  the 


Hi;i'>\AlM)  SACHS,  M.I), 


Board  of  Diiectors  nor  the  Medical  Board  were  sure  that  there  would  be  sufficient 
neurological  material  to  warrant  the  regidar  attendance  of  a  member  of  the  Staff, 
a  Consulting  rather  than  an  Attending  was  appointed.  For  three  years  the 
Hospital  had  had  a  Neurological  Department  only  in  its  Dispensaiy,  and  the 
creation  of  this  Consultingship  marked  an  increasing  interest  in  the  subject. 

Report  of  the  Neurological  Department  of  The  Mount  Sinai  Hospital,  Dr.  Israel 
Wechsler,  1938. 
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However  no  beds  were  set  aside  for  a  special  service  and  neurological  cases  con- 
tinued to  be  sent  to  the  medical  wards. 

Although  he  was  not  a  meniber  of  the  Attending  Staff,  Dr.  Sachs  was  extremely 
active  in  studj-ing  the  clinical  material  on  the  general  medical  wards.  He  had 
been  contributing  to  the  field  of  neurology  since  1881,  but  one  of  his  most 
important  works  was  completed  after  he  came  to  INIount  Sinai.  In  1895  he  pub- 
lished A  Treatise  on  the  Nervous  Diseases  of  Children,  the  first  American  pubHca- 
tion  on  this  subject.^*  Shortly  thereafter  he  made  further  important  observation 
on  a  disease  which  he  named  amaurotic  famil}'  idiocy,  a  term  well  chosen  by  its  dis- 
coverer A\ith  whose  name  that  of  Warren  Taj'  is  commonly  bracketed  (Tay -Sachs 
disease) .  In  1894  he  was  elected  President  of  the  American  Neurological  Associa- 
tion, an  office  to  which  he  was  re-elected  many  years  later,  in  1932.  He  was  chosen 
President  of  the  New  York  Neurological  Association  in  1896,  and  twelve  years  later 
was  again  elected  to  the  Presidency.  In  1931  he  was  elected  President  of  the  First 
International  Neurological  Congress  and  in  1933  he  served  as  President  of  the  New 
York  Academy  of  iNIedicine. 

In  1900,  seven  years  after  he  had  been  appointed  Consulting  Neurologist,  Dr. 
Sachs  was  made  Attending  to  a  distinct  Neurological  Service  at  Mount  Sinai,  the 
first  in  a  New  York  hospital,^'-  with  twelve  beds  set  aside  solely  for  neurological 
cases.  Until  1924  he  was  Neurologist  to  the  Hospital  and  today,  after  twenty- 
four  years  as  a  member  of  the  Attending  Staff,  Dr.  Sachs  is  again  Consulting 
Neurologist  to  Mount  Sinai. 

In  1942  Dr.  Sachs  was  honored  by  his  associates,  former  pupils  and  a  host  of 
friends  by  a  special  issue  of  the  Journal  of  The  Mount  Sinai  Hospital,  dedicated 
to  him  on  the  occasion  of  the  sixtieth  anniversary  of  his  highly  fruitful  participa- 
tion in  the  practice  and  progress  of  scientific  medicine. 

At  the  same  time  that  a  Consultingship  in  Neurology  was  created  Sigismund 
Lustgarten  was  appointed  Consulting  Dermatologist  to  the  Hospital.  Just  as 
neurological  work  within  the  Hospital  was  at  first  considered  experimental,  so  the 
specialty  of  skin  diseases,  although  there  had  been  such  a  department  in  the 
Dispensary  since  1890,  was  hardly  thought  to  require  the  constant  services  of  an 
Attending.  A  student  of  the  great  European  skin  specialists,  von  Hebra  and 
Kaposi,  Dr.  Lustgarten  was  trained  not  onh^  in  his  own  specialty  of  dermatology, 
but  also  in  general  medicine,  chemistry,  and  pathologJ^  Coming  to  the  United 
States  from  his  native  Vienna  in  1889,  he  had  soon  become  active  in  medical 
circles  and  quickly  gained  a  reputation  as  a  diagnostician.  As  a  Consultant  and 
later  as  an  Attending  Physician  to  the  Hospital,  Dr.  Lustgarten  did  not  hmit  his 
diagnostic  work  to  dermatology  alone  and  frequently  was  called  to  attend  in  the 
general  wards.  At  that  time  there  were  no  extensive  laboratory  tests  (until  1893 
there  had  been  no  Laboratory  in  the  Hospital  at  all)  and  diagnosis  depended 
almost  entirely  on  clinical  knowledge.  The  occasion  on  which  Dr.  Lustgarten 
discovered  a  case  of  leprosy  in  the  medical  wards  is  famous  in  hospital  annals. 
Equall}'  dramatic  was  his  diagnosis  of  mercurial  poisoning  in  a  patient  who  had 
been  isolated  for  scarlet  fever.    Like  several  of  his  colleagues.  Dr.  Lustgarten 

»2  Interview  with  Dr.  Bernard  Sachs,  October  10,  1938. 
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was  a  man  of  culture  and  erudition,  a  lo\  er  of  music  and  a  connoisseur  of  painting, 
himself  a  good  draftsman  and  a  collector  of  fine  engravings  and  etchings.  Soft- 
spoken,  dignified,  a  man  of  gi-eat  intellectual  stature,  he  coramanded  universal 
respect.  In  1900  he  was  made  Attending  Dermatologist,  and  a  separate  Derma- 
tological  Service  was  organized.'^ 

In  1893  the  Consulting  Staff  included  three  other  members,  in  addition  to  Drs. 
Sachs  and  Lustgarten.  Dr.  Thomas  Markoe,  the  one  remaining  representative  of 
the  Hospital's  first  Staff,  was  the  onh'  Consulting  Surgeon.  The  two  Consulting 
Physicians  were  .\lfred  Loomis  and  Abraham  Jacobi,  both  of  whom  had  resigned 
from  the  Attending  Staff  ten  years  before.  Upon  the  death  of  Dr.  Willard 
Parker  in  1884,  Dr.  Jacobi  had  been  elected  President  of  the  ^Medical  Board,  a 
position  he  still  held  in  1893.  He  was  now  sixtj'-three,  a  man  of  striking  and 
even  magisterial  appearance.  The  statuesque  head,  its  gray  hair  as  profuse  as 
ever,  suggested  .  .  .  the  living  embodiment  of  some  great  high  priest  of  knowl- 
edge of  old.""  His  reputation  for  integrity  as  a  doctor  and  as  a  fighter  for 
improved  medical  standards  had  placed  him  in  the  leadership  of  the  New  York 
Medical  World.  As  a  consultant  he  was  constantly  called  upon  and  commanded 
wide  influence.'^  At  that  time  the  flow  of  European  immigration  was  filling  the 
slums  on  the  east  side  of  the  city,  and  sickne.ss  among  tenement  dwellers  was  a 
frequent  calamity.  On  such  occasions  there  was  an  almost  pathetic  faith  in  a 
consultant,  "a  professor  from  uptown."'^  Dr.  Jacobi  was  the  one  most  often 
called  in  such  cases,  and  the  sick  poor  could  not  have  found  a  more  honest  prac- 
titioner or  one  more  forgetful  of  selfish  interests.  Summoned  at  the  last  minute 
to  .some  emergency  case,  his  entrance  was  usually  dramatic.  Dressed  in  a  black 
overcoat  Avith  a  flowing  black  cape,  and  a  broad-brimmed  black  hat,  he  would 
dash  up  in  a  black  coach  drawn  by  two  black  horses.^*  He  was  acti\'e  in  every 
move  of  the  medical  profe-ssion.  "Nothing  of  importance  associated  with  the 
practice  of  medicine  took  place  unless  Jacobi  was  called  on  the  scene. "'^  In  1881 
he  was  elected  President  of  the  Xew  York  Medical  Society,  and  he  was  President 
of  the  Xew  York  Academy  of  Medicine  from  1885  to  1888. 

The  Attending  Staff  in  1893  was  composed  of  nine  members:  five  Physicians, 
one  of  whom  was  Attending  to  the  Children's  Service,  and  four  Surgeons.  Of  the 
Attending  Phy.sicians,  Dr.  Rudlsch  had  been  on  the  Staff  for  fourteen  years  and 
Dr.  Heineman  for  thirteen.  Alfred  Meyer  was  a  graduate  of  the  House  Staff 
in  1878,  and  the  energetic  force  behind  the  establishment  of  a  medical  library  in 
1883.  Barnim  Scharlau  had  become  Physician  to  the  Children's  Service  in  1883, 
when  Dr.  Jacobi  was  appointed  Consulting  Physician.  Like  Jacobi,  he  was  a 
practitioner  of  the  old  school,  who  sometimes  turned  surgeon.^*  The  loyalty  of 
this  sombre  man  to  Dr.  Jacobi  was  an  outstanding  characteristic.'^ 

The  fifth  Attending  of  1893  was  Edward  Gamaliel  Janeway,  "the  greatest 
diagno.stician  of  his  day,"*^  a  man  of  lightning  movements  and  perceptions.  In 

"  .^rrount  of  Dr.  Lustgarten  from  an  interview  with  Dr.  Richard  Hoffmann,  May  5, 1939. 
"  Rongy,  A.  J.:  Half  a  century  of  Jewish  Medical  .\ctivities  in  Xew  York,  Medical 
Leaves  Inc.,  1937. 

"  Biographic  Sketch  of  Edward  Gamaliel  Janeway,  by  Emanuel  Libman,  read  before 
each  Janeway  Lecture  at  The  Mount  Sinai  Hospital. 
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making  his  examination  he  would  bend  quickly  over  the  patient's  body,  hardly 
appearing  to  notice  details,  yet  when  he  raised  his  head  the  diagnosis  would  be 
complete,  including  reasons  for  the  conditions  he  described.  The  examination 
seemed  to  have  taken  only  two  minutes  but  not  an  item  had  been  overlooked.^* 
There  was  nothing  superficial  about  this  spectacular  performance,  for  Dr.  Jane- 
way's  knowledge  was  based  on  sound  clinical  experience,  an  absorbing  interest 


EDWARD  G.  JANEWAY,  M.D. 

in  patholog}',  and  brilliant  powers  of  observation.  Devoted  to  his  work,  he  was 
tireless  and  enthusiastic,  an  inspiring  leader  and  talented  teacher.  His  manner 
was  simple,  kind,  quiet  and  reserved.  Born  in  New  Jersey  in  1841,  he  had 
graduated  from  the  College  of  Physicians  and  Surgeons  in  1864  and  four  years 
later  was  appointed  Curator  of  Bellevue  Medical  College.  In  1873  he  became 
Professor  of  Pathological  Anatomy  at  Bellevue,  and  later  Dean  of  the  School. 
It  was  in  the  wards  and  the  post  mortem  room  at  Bellevue  that  a  great  part  of 
his  extensive  clinical  and  pathological  knowledge  was  gained.  Always  interested 
in  matters  of  pubUc  health,  he  served  as  Health  Commissioner  of  New  York  from 
1875  to  1882.    He  was  a  pioneer  in  the  struggle  against  tuberculosis,^^  and  had 
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pointed  out  its  contagious  nature  as  earh-  as  1882.^^  For  many  years  he  was 
called  upon  by  the  city  whenever  epidemics  threatened  Xew  York.  It  is  signifi- 
cant that  in  the  training  of  this  great  physician,  patholog\'  played  a  fundamental 
part.  The  role  of  science  in  medicine  was  assuming  an  increasingly  important 
position. 

The  Surgical  Staff  in  1893  remained  imchanged,  vdth  Drs.  Fluhrer,  Gerster, 
Stimson,  and  Wyeth  as  its  members.  Two  years  later  Dr.  Stimson  joined  the 
Consulting  Staff.  Of  the  two  special  services,  Gynecological  and  Ophthal- 
mological,  Drs.  ^lund^  and  Gruening  continued  as  chiefs.  In  this  period  Dr. 
^lunde,  "king  of  the  Department  of  Gynecology,"'"  carried  on  the  operative 
clinics  that  are  remembered  as  impressive  and  highly  picturesque. 

"His  (Dr.  Munde's)  clinics  were  attended  by  many  representative  visitors  and 
the  scene  at  the  beginning  of  the  session  was,  indeed,  striking.  The  room  had 
been  prepared  and  the  space  for  \-isitors  roped  off.  The  patient  was  placed  on 
the  table  in  the  correct  posture.  The  anesthesia  was  managed  by  a  member  of 
the  House  Staff  with  the  barbaric  open  ether  inhaler.  At  the  slightest  sign  of 
reaction  the  ether  was  pushed  almost  to  the  drowning  point.  Everything  in 
readiness,  !Munde  stripped  to  the  waist,  except  for  a  short  sleeved  thin  undershirt 
far  from  concealing  his  splendid  torso,  his  trousers  covered  by  a  rubber  apron, 
entered  the  arena  under  the  ropes,  the  veritable  picture  of  a  superb  prize- 
fighter."!" 

Of  this  procedure,  Dr.  Munde  wrote:  "The  Surgical  Staff  endeavor  to  be 
scrupulously  clean  and  aseptic  at  all  operations.  I  myself  put  on  a  clean  under- 
shirt and  a  pair  of  trousers  which  I  keep  at  the  Hospital  and  which  are  baked 
after  every  operative  clinic.  I  do  not  believe  it  possible  that  more  scmpulous 
antisepsis  can  be  employed  anywhere  than  is  done  in  the  operating  rooms  or 
wards  of  The  Mount  Sinai  Hospital.  Visitors  are  admitted  to  operations  with 
the  distinct  understanding  that  they  carry  no  infection  with  them  and  refrain 
from  conversation  or  from  handling  anyone  or  anything  connected  with  the 
operation."^ 

By  the  nineties,  aseptic  methods  of  operating  technique  had  generall.v  replaced 
the  antiseptic,  and  although  instruments  were  still  kept  in  a  carbohc  solution, 
the  carbolic  spray  was  no  longer  used.'^  In  the  equipment,  however,  there  were 
glaring  violations  of  aseptic  procedure.  The  usual  routine  was  to  don  over  a 
previously  sterilized  long  white  butcher's  coat  a  rubber  apron  which  could  only 
be  washed.^'  The  hands  Avere  then  scmbbed  with  pure  green  soap  for  six  or 
seven  minutes  by  the  clock,  dipped  into  pota.ssium  permanganate  and,  to  de- 
colorize them,  into  a  strong  solution  of  oxalic  acid.^^  By  that  time  the}'  were 
raw  and  .'^ore,  and  frefjuently  there  appeared  points  of  irritation  which  were  apt 
to  turn  into  boils.  Some  of  the  Staff  used  the  cotton  gloves  advocated  l)y  von 
Mikulicz,  who  himself  once  operated  at  Mount  Sinai  as  the  guest  of  Dr.  Gerster. 
It  is  remembered  that  he  u.'^ed  about  twenty  pairs  of  these  cotton  gloves  in  the 
course  of  a  twenty  minute  operation.    Rubber  gloves,  a  tremendous  innovation, 

"Report  of  the  Gynecologital  Service  of  The  Mount  Sinai  Ho.spital  from  .January  1, 
1883  to  December  31, 1894,  Paul  F.  Mund6,  Wm.  Wood  &  Co.,  1895. 
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were  introduced  into  the  Hospital  by  Dr.  George  E.  Brewer  who  served  on  the 
Surgical  Staff  for  one  year  in  1899,^*  but  thej^  were  not  generally  accepted  by  the 
Staff,  many  of  whom  preferred  operating  with  bare  hands.  The  first  gloves 
reached  to  the  elbow  and  were  therefore  somewhat  clumsy.  Masks  were  nevev 
used  by  the  operator,  the  interns,  or  the  nurses,  when  muses  were  present. 
Towels  were  carefully  sterilized  and  then  piled  on  open  shelves  where  dust 
promptly  contaminated  them.  The  operating  room  itself,  even  in  the  nineties, 
continued  to  be  Uned  with  unsanitary  dark  wood  and  wainscoting.  The  table 
used  was  designed  by  Dr.  Gerster.  Made  of  ordinary  wood,  it  was  constructed 
at  an  angle  and  equipped  with  a  trough  that  led  to  a  pail  suspended  beneath. 
The  covering  was  a  rubberized  material  which  could  on\y  be  Avashed,  and  was 
held  down  to  the  table  by  large  brass-headed  nails. 

There  were  general  disadvantages  too.  In  order  to  protect  themselves  against 
carbohc  acid  solutions,  many  surgeons  wore  the  sabots  suggested  by  Dr.  Gerster 
in  his  book.  The  only  containers  large  enough  to  hold  an  adequate  supply  of 
steriUzed  bandages  were  old-fashioned  candy  jars  bought  at  the  corner  store  and 
dignified  as  operating  room  equipment.*^  Operations  were  carried  on  by  gas 
hght,  as  has  already  been  pointed  out.  There  was  no  head  operating  room  nurse. 
A  member  of  the  House  Staff  presented  the  instruments  and  until  1896  nurses 
helped  only  with  the  dressings.  In  1896,  however,  "Dr.  Gerster  appeared  before 
the  Board  and  argued  in  favor  of  a  change  in  the  handling  of  instruments  of  the 
Surgical  Department,  and  the  suggestion  came  out  that  nurses  could  receive 
valuable  training  and  do  good  service  in  connection  Avith  operations. "^^ 

One  consequence  of  the  gradual  adoption  of  aseptic  and  antiseptic  methods  was 
a  slow  but  steady  growth  of  confidence  in  surgery,  on  the  part  of  both  patient  and 
surgeon.  During  the  ten  years  from  1884  to  189-i  the  annual  number  of  opera- 
tions increased  from  456  to  1311,  indicating  that  surgery  was  slowly  coming  into 
its  own.^*  (Today  the  annual  total  is  approximately  eight  times  the  number  of 
operations  performed  in  1894.)  Further  indication  of  this  progress  is  seen  in  the 
beginnings  of  surgical  speciaUzation,  aside  from  g>'necological  and  ophthal- 
mological,  which  had  been  estabhshed  early  at  Mount  Sinai.  In  1895  a  Genito- 
urinary Service,  commanding  ten  beds,  was  organized  under  Dr.  Fluhrer,  one 
of  the  few  such  specialists  in  the  United  States  at  that  time.^^  But  even  in  the 
nineties,  pre-Listerian  surgery  was  not  quite  a  thing  of  the  past.  The  story  is 
told  of  a  surgeon  who,  on  coming  to  the  Hospital  to  operate,  was  asked  if  he  did 
not  care  to  wash  his  hands.  "What  for?"  he  replied,  "I  washed  before  leaving 
the  office."*^ 

In  1893  the  Staff  was  further  enlarged  by  the  appointment  of  assistants  to  the 
various  services.  Nathan  E.  Brill  and  Morris  ]\Ianges  were  added  to  the 
jNIedical  Staff.  At  first  interested  in  neurology.  Dr.  Brill  had  increasinglj'  turned 
to  investigation  in  internal  medicine  and  did  extensive  research  in  blood  diseases. 
In  1910  he  described  the  form  of  typhus  which  bears  his  name,  Brill's  disease. 

"  Interview  with  Dr.  ^[a^ti^  Ware,  April,  1938. 

as  Minutes  of  Board  of  Directors'  M(  etinp;s,  The  Mount  Sinai  Hospital,  January  12, 1896. 
93  Annual  Report  of  the  Directors  of  The  Mount  Sinai  Hospital,  1895. 
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Thi-ee  years  later,  with  Frederick  S.  Mandlebaum,  he  was  the  first  to  present  the 
chnical  features  and  pathological  anatomy  of  a  rare  disease  described  hy  the 
French  physician,  Gaucher.^""  When  he  died  in  1925,  Dr.  Brill  was  a  member  of 
the  Hospital's  Consulting  Staflt.  Dr.  Manges,  later  Consulting  Phj-sician  to  the 
Hospital,  became  Professor  of  Clinical  Medicine  at  the  Xew  York  Polyclinic 
Medical  School  in  1898,  and  in  1911  held  the  same  position  at  the  Belle\'ue  Medi- 
cal College  where  he  continued  to  teach  for  ele^'en  yeai-s. 

In  surgery,  Ho\\ard  Lihenthal  and  WUham  "\'an  Arsdale  were  appointed.  Dr. 
Lihenthal,  who  in  1922  became  Consulting  Surgeon  to  the  Hospital,  was  a 
graduate  of  the  Hou.se  Staff  of  1888.  Today  he  is  noted  a.s  an  authority  on 
thoracic  surgery,  and  the  author  of  a  comprehensive  and  outstanding  book  on 
the  subject.  He  Is  also  a  past  President  of  the  Xew  York  Surgical  Society,  the 
New  York  County  Medical  Society,  and  the  American  Society  for  Thoracic 
Surgery.  Dr.  Van  Ai-sdale,  a  promising  young  surgeon  whose  death  in  1899  was 
most  untimely,  was  the  inventor  of  an  instniment,  the  first  of  its  kind,  with  a  saw 
edge  so  designed  that  it  could  cut  a  curved  hne.^* 

Joseph  Brettauer,  later  Consulting  Gynecologist  to  the  Hospital,  and  in  1927 
President  of  the  American  Gynecological  Society,  was  also  appointed  in  1893  to 
the  Gynecological  SerWce.  "An  incisive,  bold,  sure  operator,"'"^  he  has  by 
his  organizing  abiUty  and  professional  integrity  left  an  indeUble  mark  on  the 
Gynecological  SerWce.  He  was  a  pioneer  in  the  development  of  the  more  ex- 
tensive type  of  g>'necological  operation.'*"-  In  the  same  year  Henrj-  Koplik  was 
made  -As.sistant  to  the  Children's  Service.  Four  years  earUer  Dr.  KopUk  had 
been  the  founder,  at  the  Good  Samaritan  Hospital,  of  the  first  sterilized  milk 
station  in  the  United  States.  In  1898  he  discovered  the  spots  diagnostic  of 
measl&s,  known  as  Koplik's  sign.'""  \Vhen  Dr.  Koplik  died  in  1927  he  was 
Coasulting  Pediatrician  to  the  Hospital  to  which  he  had  given  thirty-four  years 
of  distinguished  sen  ice. 

Another  addition  was  Charles  May,  a  graduate  of  the  House  Staff  of  1884,  who 
was  apix)inted  to  the  Eye  Sen'ice.  Today  Consulting  Ophthalmologist  to  Mount 
Sinai,  Dr.  May  in  1914  devised  the  method  of  illumination  now  universally  used 
in  all  ophthalmoscopes  and  known  ])y  his  name.  This  method,  by  the  use  of 
conve.x  lenses  to  concentrate  the  light,  and  a  .solid  glass  in  the  shape  of  a  prism, 
.so  simplifies  the  ophthalmoscope  that  it  can  be  u.'^ed  by  any  medical  man  even 
though  he  may  have  no  special  eye  training.'"' 

It  is  significant  that  in  these  years  the  appointments  to  the  Staff,  both  of 
Attendings  and  Assistants,  later  known  as  Adjuncts,  included  many  men  who 
had  served  as  interns  at  the  Hospital.  Mount  Sinai  was  beginning  to  assume 
its  place  as  an  educational  institution  and  a  creative  force  in  the  training  of 
young  medical  men. 

(To  be  continued) 

'••Kagan,  S.  R.:.Jewi.sh  Contributions  to  Medicine  in  .\merica,  Medico-Historical 
Press,  1934. 

Report  on  the  Gynecological  Service,  The  Mount  Sinai  Hospital,  Dr.  Max  Maj-er, 
Januar>-,  1939. 

Interview  with  Dr.  Harold  Xeuhof,  December  21,  1939. 
Information  from  Dr.  Charles  May. 
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On  June  8,  1943  Dr.  Hiram  .V.  Vineberg  was  presented  tcith  a  special  issue  of  the 
Journal  of  The  Mount  Sinai  Hospital  dedicated  to  him  by  his  colleagues,  associates 
and  friends. 

Many  prominent  men  in  medicine,  former  associates  and  pupils,  many  close  friends 
and  grateful  patients  came  to  honor  Dr.  Vineberg.  The  meeting  was  opened  by  Dr. 
Isidor  C.  Rubin,  an  intimate  friend  and  former  associate  of  Dr.  Vineberg.  He  was 
followed  by  others  who  paid  tribute  to  the  sterling  character  of  Dr.  Vineberg  and  to  his 
important  contributions  in  the  field  of  gynecology. 

The  reply  of  Dr.  Vineberg,  punctuated  by  many  witty  remarks,  brought  to  a  close  a 
meeting  marked  by  unusual  warmth  and  sincerity. 


Dr.  Isidor  C.  Rubin: 

The  Bible  has  designated  three  score  and  ten  years  to  be  the  allotted  span  for 
man  on  earth  in  which  to  thri\-e  and  prosper  and  leave  to  those  who  follow  him 
the  heritage  of  a  worthy  name. 

There  are  those  who  b}^  virtue  of  stronger  constitutions  and  jirudent  lives  have 
had  the  privilege  and  the  grace  of  added  years.  I^ut  when  some  one  of  us,  at  the 
age  of  eighty-fi-ve,  is  still  possessed  of  every  faculty  that  betokens  the  vigor  and 
the  endowments  of  a  much  younger  person,  surely  in  the  design  of  things  he  must 
have  been  singled  out  with  a  purpose  beyond  the  ken  of  mere  human  conjecture, 
to  point  a  moral  as  well  as  adorn  a  tale.  Such  a  man  is  Dr.  Hiram  N.  Vineberg, 
who,  at  that  time  in  life  when  one  would  be  expected  to  be  a  lonely  traveller, 
finds  himself  in  an  auditoi'ium  surrounded  by  friends,  colleagues,  students  and 
patients,  all  gathered  to  do  him  honor  and  re^'erence. 

I  have  known  Dr.  Vineberg  practically  all  my  life.  He  has  been  my  guide, 
philosopher  and  friend  throughout  my  own  career,  such  as  it  is,  and  I  owe  him  a 
debt  that  can  only  be  measured  by  those  quaUties  of  the  himian  soul  that  repre- 
sent, I  am  sure,  in  every  one  who  is  here  this  afternoon. 

Dr.  Vineberg  never  sought  a  fame  that  came  with  fanfare.  At  the  top  of  his 
profession  as  a  great  phj-sician,  he  went  his  way  in  the  humility  that  is  always 
an  attribute  of  the  great.  His  sense  of  humor  was  the  cry  of  pain  of  a  well-bred 
man — he  took  the  "buffets  and  rewards  of  fortune  with  equal  thanks." 

In  a  long  life,  such  as  Dr.  Vineberg  has  lived,  tragedy  and  comedy  frec}uently 
meet  on  the  same  road.  Dr.  Vineberg  was  always  the  philosopher  who  looked 
for  the  best  and  found  it.  He  was  always  and  still  is  a  realist.  Were  I  his 
biographer  (and  a  biographer  is  a  man  who  walks  in  another  man's  dreams),  it 
would  take  a  whole  saga  to  picture  his  hfe. 

I  shall  leave  it  to  those  who  yviW  follow  me  to  tell  you  of  some  of  the  specific 
highlights  in  his  career.  To  me,  he  shall  always  be  the  man  who  held  out  a 
torch  for  my  intelligence  and  a  kind  word  when  I  most  needed  it. 
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-NIr.  Leo  Arnstein: 

Dr.  Vineberg,  honored  guests  and  friends  of  Dr.  Vineberg: 
I  do  not  know  what  is  accountable  for  the  fact  that  instead  of  feting  people 
nowadays  at  the  age  of  seventj'-five,  as  was  formerly  the  case,  we  take  no  notice 
of  them  until  they  reach  eighty-five.  "WTiether  this  is  due  to  the  improvement 
in  medical  care,  to  the  development  of  science,  to  the  salubrious  air  of  IMount 
Sinai  Hospital,  or  to  the  fact  that  we  live  a  life  of  ease  while  on  the  Medical 
Staff,  I  do  not  know,  but  at  any  rate  it  has  been  a  great  pleasure  during  the 
last  year  or  two  to  have  been  able  to  celebrate  on  se^'eral  occasions  not  only  the 
arrival  at  that  age,  but  the  arrival  in  good  health  with  the  ability  to  enjoy  life 
and  the  respect  and  admiration  of  their  friends.  Dr.  Vineberg  is  just  finishing 
the  fiftieth  year  of  liis  connection  \nth  The  Mount  Sinai  Hospital.  Since  he 
joined  the  staff  in  1893  until  he  was  made  a  member  of  the  Consulting  Board, 
he  has  been  in  its  acti\-e  ser\-ice  and  has  done  a  wonderful  piece  of  work  for  the 
Hospital  during  that  entire  time. 

Dr.  Vineberg,  as  most  of  us,  started  hfe  at  a  very  early  age,  and  he  .showed  his 
great  versatility-  by  first  entering  trade  and  earning  enough  in  a  short  time  to 
see  him  through  college  and  medical  school.  Xot  having  a  father  who  could 
work  his  way  through  college  for  him,  he  worked  his  own  way  through.  'WTien 
he  went  to  ^IcGill  I^niversity  Medical  School  he  was  immediately  confronted 
with  a  problem,  and  that  A\  as  that  the  final  examinations  were  to  be  held  on  a 
Saturday-.  As  he  was  a  Sabbath  observer,  he  could  not  see  his  way  to  taking 
them  on  that  day,  but  he  inter^-iewed  the  head  of  the  college  and  explained  why 
he  was  not  able  to  take  examinations  on  Saturday,  and  asked  for  permi.ssion  to 
take  them  on  the  following  ^Monday.  Permission  to  do  so  was  granted  to  him, 
but  with  the  understanding  that  the  examinations  would  be  somewhat  harder 
in  order  not  to  arouse  any  feeling  among  the  other  students,  and  it  was  further 
stated  that  he  would  not  be  eUgible  for  the  Holmes  Gold  Medal,  the  highest 
honor  the  college  could  confer.  He  accepted  these  conditions,  but  when  gradu- 
ation time  came  around,  he  was  so  far  ahead  of  his  fellow  students  that  the 
Holmes  Gold  ]\Iedal  was  conferred  upon  him,  in  spite  of  the  condition  that  had 
been  made.  I  think  that  is  a  fair  indication  of  the  kind  of  man  Dr.  Vineberg 
was,  even  in  his  very  early  years,  and  you  all  know  Avhat  he  was  and  is  in  his 
later  years. 

I  think  I  have  said  enough  to  convey  to  you,  his  friends  here  present,  that 
Mount  Sinai  Hospital  and  its  Board  of  Trustees  are  deeply  proud  of  the  fact 
that  Dr.  \'ineberg  has  l)een  with  us  for  so  many  years,  that  he  has  served  the 
institution  .so  well,  and  has  added  to  its  luster,  and  we  all  look  forward  to  having 
him  with  us  for  many  more  years,  and  we  shall  continue  to  be  proud  of  him  at 
all  times. 

Dr.  Bernard  Sachs: 

Dr.  Vineberg:  It  is  a  great  privilege  and  a  greater  personal  satisfaction  to 
have  been  asked  to  write  the  Introduction  to  the  Anniversary  Volume  which  is 
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to  convey  to  you  the  esteem  and  the  affectionate  greetings  of  your  many  col- 
leagues, friends,  former  pupils  and  associates.  I  am  certain  I  may  claim  to 
have  known  you  longer  than  has  any  one  else  in  this  auditorium,  and  although 
our  medical  acti^■ities  were  in  entirely  different  spheres,  I  have  felt  a  deep 
interest  at  all  times  in  j'^our  professional  achie^•ements,  in  the  great  services  you 
rendered  this  Hospital  and  community  and  above  all  I  honor  you  for  your  high 
(the  highest)  ethical  standards  and  for  your  sincere  devotion  to  the  welfare  of  the 
patients  and  of  the  younger  ph>'sicians  working  with  and  imder  you. 

Once  I  had  started  out  to  write  a  brief  introduction,  I  had  the  right  to  delve 
into  your  past  (remain  calm)  and  to  inquire  into  the  beginnings  of  your  career. 
Through  one  of  your  devoted  associates,  the  necessary  documents  were  put  at 
my  disposal,  and  reA-ealed  a  story  which  I  want  this  audience  to  share  with  me. 
I  thought  I  was  going  to  bring  up  something  entirely  new,  but  since  yesterday 
some  of  these  facts  have  been  published. 

At  the  very  beginning  of  his  career.  Dr.  Vineberg  evinced  all  the  traits  of  a 
true  gentleman.  He  always  acted  in  accordance  with  his  principles.  Some  of 
his  earliest  testimonials  from  his  teachers  at  McC^ill  University  and  from  the 
laity  speak  of  his  high  standards  and  of  his  unselfish  devotion  to  the  interests  of 
those  placed  under  his  care.  And  now  for  the  real  story.  Quoting  liberally 
from  the  printed  Introduction,  I  say  every  one  of  us  must  envy  him  for  his  early 
experiences.    He  may  well  be  proud  of  his  claim  that  he  is  a  "self  made  man." 

Some  think  well  of  themselves  because  they  improve  every  opportunity  offered 
them.  Vineberg  created  his  own  opportunities.  At  fifteen  years  he  left  home 
(''had  to  dig  for  myself"),  worked  hard  and  at  nineteen  years  had  saved  enough 
to  enter  the  Medical  School  of  McGill  University,  taking  the  four  year  course 
and  achieving  all  sorts  of  distinction,  receiving  a  gold  medal  "for  highest  marks 
recorded  for  many  years."  He  began  practice  in  Montreal  in  1878,  a  little  ahead 
of  me.  For  reasons  of  health  and  to  satisfy  a  roving  spirit,  he  became  a  ship's 
surgeon,  visiting  Liverpool,  London,  and  finally  reaching  New  Zealand  (not  by 
steamer,  but  on  a  sailing  vessel),  now  over  sixty  years  ago.  The  passengers  on 
the  Western  Monarch  in  a  testimonial  dated  at  Welhngton,  New  Zealand,  Janu- 
ary 2,  1880,  expressed  their  high  esteem  of  the  young  doctor  as  a  professional 
man  and  a  true  gentleman.  The  lady  passengers  were  especially  grateful  and 
devoted.  That  testimonial  by  the  way  is  a  true  museum  piece  worth  preserving. 
Some  time  later  he  landed  at  Honolulu,  was  appointed  by  King  Kalakaua  doctor 
in  charge  of  a  district  on  the  island  of  Oahu;  he  was  asked  to  accept  a  position 
as  Attending  Physician  of  the  Leper  Settlement  on  Molokau  where  he  got  into 
touch  with  the  illustrious  Father  Damien  whose  great  services  to  that  colony 
Robert  Louis  Stevenson  has  made  known  to  the  entire  world.  All  this  and  no 
doubt  much  more,  Mneberg  kept  to  himself  all  these  years.  Drop  your  mod- 
esty, my  friend,  and  during  your  leisure  hours  write  a  full  account  of  those  early 
years.    Steal  a  march  on  your  biographer. 

Special  acknowledgment  is  due  Dr.  Vineberg  for  his  splendid  influence  on  the 
younger  gynecologists.  A  number  of  his  loyal  pupils  bear  testimony  to  this. 
By  his  rigid  adherence  to  the  highest  scientific  standards,  he  was  recognized 
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as  one  of  the  ablest  diagnosticians  in  his  special  sphere,  and  most  dependable. 
He  had  the  courage  to  admit  openly  an  occasional  error  and  was  far  removed 
from  a  small  but  conspicuous  group  of  those  early,  and  these  later  years,  who  in 
consultation  would  "rather  appear  learned  than  be  right."  One  of  his  ablest 
followers  assures  me  that  \'ineberg  was  a  great  teacher,  extraordinarily  scrupu- 
lous in  ad\-ising  for  or  against  operation,  placing  the  true  interests  of  the  patient 
abo\e  all  else.  Character  means  more  than  skill  or  intellect.  No  wonder  he 
compelled  the  admiration  of  William  Osier  who  was  his  teacher  and  a  life  long 
friend.  All  his  professors,  in  special  testimonials,  speak  of  him  as  the  "able  phy- 
sician and  honorable  upright  man"  or  as  "the  enthusiastic  and  upright  man." 
We  see  everywhere  emphasis  on  character.  I  have  known  Dr.  Vineberg  since 
the  year  he  began  practice  in  New  York.  From  the  first  meeting  I  recognized 
the  fine  gentleman  in  speech  and  bearing.  It  was  not  always  smooth  sailing  (it 
never  is);  he  met  some  unfriendly  criticism  with  great  dignity;  he  harl  the  will, 
the  conscious  lu'ge  to  succeed.  You  need  not  look  for  any  subconscious  or  infan- 
tile motivation. 

Friend  Vineberg,  you  ha\'e  reached  the  goal  of  ever}'  high-minded  physician: 
the  sincere  devotion  of  your  patients,  sincere  friendships  among  your  colleagues; 
and  a  reputation  for  absolute  honesty  in  your  relations  to  your  fellow  men  and 
fellow  workers.  Accept  this  tribute  of  one  who  recognizes  in  you  a  great  physi- 
cian and  above  all  a  genuine  American  who  has  added  greatly  to  the  dignity  of 
the  profession  in  this  beloved  country  of  ours.  As  I  have  said  to  others,  "Add 
to  your  years,  stop  counting  them."  Enjoy  the  glories  of  a  life  well  planned  and 
well  spent. 

Dr.  George  Gray  Ward:' 

It  is  a  special  privilege,  as  well  as  a  great  pleasure,  to  be  invited  to  pay  a 
tribute  of  esteem  and  appreciation  to  our  friend  and  honored  gue.st.  Dr.  Hiram 
X.  Vineberg,  on  this  occasion,  and  I  thank  your  Committee  for  the  opportunity 
and  the  honor. 

A  review  of  some  of  the  high  spots  in  Dr.  Vineberg's  career  and  a  survey  of 
his  contributions  to  gynecology  and  obstetrics  will  be  of  real  interest  to  his  many 
friends  as.sembled  here,  even  though  you  who  have  worked  by  his  side  these  many 
years  know  his  work  so  well. 

He  was  born  in  Russia  in  1857,  and  has  therefore  passed  his  eighty-fifth  year, 
certainly  a  long  life  upon  which  he  can  look  back  with  pride  in  his  achievements 
and  on  what  he  has  contributed  to  the  advancement  of  the  speciality  of  gyne- 
cology.   Indeed  as  Oliver  Wendell  Holmes  has  said. 

How  blest  is  he 
Who  knows  no  meaner  strife 
Tlian  art's  long  battle 
With  the  foes  of  life. 


•  Emeritus  Chief  Surgeon,  Woman's  Hospital;  Past  President  of  the  American  Gyne- 
cologiral  Society. 
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He  graduated  in  medicine  from  McGill  University  in  1878,  being  honored  as 
the  "Holmes  Gold  Medalist"  on  that  occasion,  so  that  he  has  lived  to  witness 
the  evolution  of  medical  and  surgical  science  for  05  years.  He  has  been  asso- 
ciated with  The  ]\Iount  Sinai  Hospital  for  more  than  50  years,  serving  as  Attend- 
ing Gynecologist  and  as  Consultant.  He  is  also  on  the  Consulting  Staff  of  a 
number  of  other  institutions.  His  interests  have  been  widespread  and  covered 
many  fields. 

He  is  a  Life  Fellow  of  the  New  York  Obstetrical  Society  and  served  as  Presi- 
dent in  1918. 

Dr.  Vineberg  was  elected  a  Fellow  of  the  American  Gynecological  Society  in 
1897,  was  Vice-President  in  1926,  and  was  made  an  Honorary  Fellow  in  1929. 
At  the  time  he  was  admitted  a  thesis  showing  original  work  was  required,  and 
he  submitted  an  original  vaginal  operation  for  uterine  displacement.  He  was  a 
prolific  contributor  to  the  literature,  having  published  some  67  papers  on  gyne- 
cological and  obstetrical  subjects.  To  the  American  Gynecological  Society  he 
presented  16  papers  on  important  topics  and  participated  in  some  42  discussions. 

Dr.  Vineberg  was  especially  interested  in  developing  vaginal  plastic  surgery 
and  in  the  vaginal  approach  to  abdominal  lesions.  He  was  the  first  in  this 
country  to  perform  and  describe  Mackenrodt's  operation  of  vaginal  fixation  for 
retroversion.  He  was  one  of  the  first  here  to  do  the  interposition  operation  for 
cystocele  as  devised  by  Watkins. 

He  dev^eloped  an  operation  to  correct  retroversion  of  the  uterus  by  suturing 
the  round  ligaments  to  the  anterior  vaginal  wall  via  the  vagina. 

In  1915  he  advocated  a  valuable  procedure  wherein  he  amputated  the  body 
of  a  fibroid  uterus  per  vaginam  and  interposed  the  stump  of  the  cervix  under  the 
bladder  as  a  pehtte  suturing  it  to  the  subpubic  fascia  to  correct  a  cystocele  and 
procidentia. 

For  vesicovaginal  fistula  he  devised  an  ingenious  technic  of  passing  traction 
sutures  through  the  urethra  to  invert  the  edges  of  the  fistula  and  facilitate  its 
suturing. 

Dr.  Vineberg  was  much  interested  in  the  subject  of  acute  puerperal  septic 
infection  and  in  1899  showed  the  courage  of  his  convictions  in  advocating  h.yster- 
ectomy  for  its  cure  in  the  face  of  much  criticism. 

He  advocated  the  ligation  of  pelvic  veins  in  septic  thrombophlebitis,  and  in 
1908  was  the  first  in  this  country  to  report  such  cases;  he  had  operated  upon  10 
patients  with  6  recoveries.    He  contributed  many  papers  upon  this  subject. 

He  wrote  much  on  ectopic  gestation  taking  a  position  against  the  deferred 
operation.  He  was  one  of  the  first  clinically  to  evaluate  the  importance  of  chorio- 
epithelioma  malignum  and  advocated  vaginal  hysterotomy  to  explore  the  uterine 
cornua  to  obtain  tissue  for  diagnosis. 

His  writings  covered  a  wide  field  and  he  was  most  meticulous  and  thorough  in 
searching  the  literature  so  as  to  make  his  reports  of  value.  He  was  an  extensive 
reader  of  the  foreign  literature,  and  he  had  a  generous  and  liberal  spirit  with  fair- 
mindedness  toward  all  who  worked  with  him. 

Dr.  Vineberg  belongs  to  that  class  of  conscientious  physicians  whose  whole  in- 
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terest  is  devoted  to  the  welfare  of  their  patients  and  the  good  of  the  community. 
His  life  work  has  endeared  him  to  his  colleagues  and  his  patients.  The  relation- 
ship which  breeds  kindliness  and  sympathy  in  the  doctor,  and  faith,  confidence 
and  hope  in  the  patient,  is  as  essential  as  a  scientific  knowledge  of  laboratory 
tests  in  the  practice  of  our  art. 

Dr.  ^'ineberg  is  an  example  of  what  I  wish  to  convey.  Throughout  his  long 
career  he  has  been  not  only  the  wise  and  able  physician,  but  the  sympathetic 
friend  and  counselor  of  his  patients. 

In  closing  may  I  wish  him  happiness  in  the  words  of  Pope, 

Let  jo}-  or  ease, 
Let  affluence  or  content. 
And  the  gay  conscience 
Of  a  life  well  spent 
Calm  everj'  thought, 
Inspirit  every  grace, 
Glow  in  thy  heart 
And  smile  upon  thy  face. 

Honorable  Douglas  S.  Cole:^ 

Mr.  Chairman,  fellow  guests:  It  is  a  great  pleasure  to  be  here  today  to  honor 
my  good  friend  Dr.  ^'ineberg  and  I  am  happy  to  have  this  opportunity  of  adding 
m^-  tribute  to  the  many  that  he  has  been  receiving.  Dr.  Vineberg  is  a  native  of 
my  country  and  I  can  claim  even  closer  association  with  him,  as  I  myself  at- 
tended McGill  Uni\-ersity,  of  which  he  can  make  the  proud  boast  of  being  "one 
of  the  oldest  living  graduates."  Further  than  that.  Dr.  ^"ineberg  was  one  of  the 
founders  of  the  ]\IcGill  Graduates  Society  of  New  York,  and  was  President  of  the 
Society  in  1905-1907,  a  position  that  I  now  happen  to  occupj'. 

The  many  friends  and  colleagues  of  the  medical  profession  who  have  had  the 
privilege  of  working  with  Dr.  \'ineberg  will  know  more  than  myself  of  his  great 
achievements  in  that  field.  His  years  have  been  long  and  have  been  filled  with 
outstanding  accomplishments.  The  most  significant  comment  I  can  make  in 
that  connection  is  that  Dr.  Mneberg  was  a  personal  friend  and  a  valued  associate 
of  that  other  distinguished  Canadian  who  became  world-renowned,  the  great 
Sir  William  Osier. 

Our  guest  of  honor  was  born  on  December  25  more  than  three-quarters  of  a 
century  ago.  His  father  was  a  pioneer  of  the  second  group  of  Jews  who  settled 
in  Canada  in  1855.  On  his  arrival  his  father  with  two  partners  opened  a  store 
in  the  little  town  of  Lancaster,  Ontario. 

But  Dr.  Vineberg  evidently  had  a  restless  spirit  or  perhaps  he  was  seized  with 
that  ambition  which  led  him  to  such  heights  in  his  career.  At  the  youthful  age 
of  14  he  left  home,  penniless,  and  he  made  his  own  way  in  the  world  thereafter. 

To  illustrate  his  ruggedne.ss  of  chaiacter  and  the  determination  of  purpose 
which  carried  him  .so  successfully  through  life,  I  will  tell  you  a  story  of  his  early 
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career.  I  don't  believe  Dr.  \'ineberg  knows  that  I  have  this  stor}-,  but  no  doubt 
he  will  recall  the  incidents  as  I  relate  them. 

In  the  early  days  in  Canada  there  were  more  wholesale  and  retail  houses  than 
there  are  todaj- — for  reasons  that  are  obvious;  the  large  departmental  stores 
have  wiped  many  of  them  out.  One  of  the  largest  and  most  reputable  dry  goods 
houses  of  that  time  was  J.  G.  ^NIcKenzie  and  Company  of  INIontreal,  now  long 
defunct.  The  manager  or  head  man  of  this  concern  was  J.  P.  Cleghorn,  a  digni- 
fied and  imposing  personality  with  old-fashioned  "mutton  chop"  whiskers.  He 
was  one  of  the  foremost  men  in  Montreal — President  of  the  Board  of  Trade  for 
three  terms;  Treasurer  of  ^lontreal  General  Hospital;  Director  of  Molson's  Bank, 
and  many  other  pubUc  and  financial  institutions. 

One  day  Mr.  Cleghorn  received  a  visit  at  his  office  from  two  boys  who  said 
they  had  come  to  buy  goods ;  one  was  a  rugged  little  fellow  about  19  and  the  other 
was  a  mere  child  who  said  he  \\"as  14,  although  he  looked  12.  The  young  man 
was  the  spokesman  and  in  a  few  words  he  told  his  story:  that  they  wanted  to 
start  up  in  business  in  Foresters  Falls  which  was  just  bordering  on  a  new  and 
undiscoA'ered  rich  country;  that  it  was  the  w^ealthiest  lumbering  district  in  North 
America,  and  that  it  was  their  plan  to  penetrate  into  the  depth  of  that  country, 
supplying  the  lumbermen  and  workers  with  merchandise;  this  the  boy  thought 
undoubtedly  would  prove  a  great  feeder  to  the  store. 

Ordinary  politeness  and  perhaps  sympathy  prevented  Mr.  Cleghorn  from 
smiling  at  the  novelty  of  such  a  situation.  He  asked  the  little  fellow,  "What 
capital  have  you?"  The  young  man  answered  bravely,  "We  have  no  capital,  sir, 
but  we  are  honest  and  if  you  will  trust  us  I  feel  morally  certain  that  we  will  repay 
you  and  prove  good  customers."    Those  were  the  youthful  words  of  Dr.  Vineberg! 

INIr.  Cleghorn  was  impressed  with  the  very  demeanour  of  the  boy,  and  after 
consultation  with  his  associates  they  decided  to  take  a  "flyer."  I  need  hardly 
add  their  confidence  was  not  misplaced.  In  time  the  account  ran  into  thousands 
of  dollars  and  the  firm  of  H.  and  H.  Vineberg  of  Foresters  Falls,  of  which  Dr. 
Mneberg  was  one  of  the  partners,  became  one  of  the  biggest  and  most  valued 
customers  of  the  Montreal  house. 

But  I  imagine  Dr.  Vineberg  always  wanted  to  stud}'  medicine  and  eventually 
he  made  his  way  to  McGill.  There  he  had  an  outstanding  record  as  a  student 
and  when  he  graduated  in  1878  he  was  awarded  the  Holmes  Gold  Medal.  This 
medal  was  founded  hy  the  IMedical  Faculty  in  the  year  1865  as  a  memorial  to  the 
late  Andrew  Holmes,  one  time  Dean  of  the  Faculty  of  Medicine,  and  is  awarded 
to  the  student  graduating  with  the  highest  aggregate  number  of  marks. 

That  was  but  the  threshold  to  the  long  medical  career  that  was  to  follow  and 
today  I  salute  our  distinguished  guest,  Dr.  Hiram  Xahum  Mneberg,  and  on  be- 
half of  my  fellow  graduates  of  McGill  University,  I  pay  tribute  to  our  honored 
guest  who  has  contributed  so  highly  to  the  traditions  of  his  profession. 

Mr.  Arthur  Hays  Sulzberger:* 

iNIy  contribution  todaj'  springs  from  a  deep  sentiment  and  is,  in  a  way,  almost 
too  sentimental — ^for  Mrs.  Sulzberger  and  I  are  present  not  solely  in  our  own 

2  President  and  Publisher  of  the  Xew  York  Times  (read  by  Mrs.  Sulzberger). 
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capacity  but  primarily  to  represent  my  parents,  Cyrus  and  Rachel  Sulzberger 
who,  with  Hiram  and  Lena  \'ineberg,  made  one  of  those  happj^  quartets  founded 
on  mutual  respect  and  afiection — a  true  four-way  friendship,  because  each  had 
something  real  to  oflfer  to  the  others. 

Tender  indeed  are  the  memories  recalled — the  bridge — the  talks — the  trips 
together — Yes,  even  the  golf.  And  though  the  noted  gynecologist  occasionally 
forgot  some  of  his  affectionate  regard  when  my  father  every  now  and  then  holed 
a  putt  that  his  perennial  opponent  had  expected  him  to  mi.ss,  even  causing  some 
non-scientific  terms  to  burst  from  his  otherwise  restrained  lips — the  taste  of  that 
particular  draught  was  never  too  bitter  to  do  other  than  whet  the  appetite  for 
the  morrow. 

And  so  Mrs.  Sulzberger  and  I  welcome  the  opportunity  to  be  here  today.  For 
us,  too,  the  memories  are  sweet — possibly  the  more  so  because  they  take  us  back 
to  the  days  when  an  older  generation  carried  the  ball — when  there  was  someone 
to  turn  to  who  lifted  part  of  the  burdens  and  relieved  one  of  the  awful  responsi- 
bility that  now  is  the  lot  of  our  generation. 

This  is  no  place  to  e.xpatiate  upon  these  difficulties.  It  is,  however,  a  fitting 
time  to  .suggest  how  they  can  be  met.  I  am  an  incurable  optimist  and  remain 
convinced  that  character — individual  and  national  character  alone  can  save  us 
from  the  endless  succe.ssion  of  wars  that  tho.se  gathered  here  have  .seen.  Give 
us  a  world  of  Hiram  ^'inebergs  and  we'll  not  only  have  bigger  and  better  babies, 
but  we'll  put  first  things  first  and  place  the  rights  of  men  before  the  rights  of  any 
man.  Give  us  a  nation  of  Hiram  ^'inebergs  and  we'll  have  stalwart  children 
eager  and  willing  to  take  their  part  in  international  cooperation.  Give  us  a  group 
of  peace-lovers  as  vigilant  to  keep  the  peace  as  doctors  are  to  preserve  the  health 
of  the  community  and  put  down  epidemics,  and  our  millenium  shall  have  arrived. 

My  regret,  ladies  and  gentlemen,  is  that  we  have  too  few  Hiram  Vinebergs. 

Mrs.  Sulzberger  and  I  rejoice  with  you  that  we  have  one  whom  we  can  honor. 

Dr.  H.\rold  Xeuhof: 

Your  friends,  former  pupils,  and  a.s.sociates  who  have  made  the  scientific  con- 
tributions to  this  volume  really  are  repre.sentative  of  a  much  larger  circle  who 
wish  in  this  manner  to  pay  their  respects  to  your  grand  career  as  physician  and 
teacher,  and  to  declare  their  admiration  for  your  many  and  varied  contributions 
in  your  cho.sen  field.  In  dedicating  this  volume,  as  an  expression  of  our  deep 
affection  for  you  we  desire  as  well  to  dedicate  it  to  Lena  Vineberg,  your  tme 
helpmate  throughout  your  medical  career. 

Dr.  Hir.\m  X.  Vineberg: 

Mr.  President,  Mr.  C'hainnan,  Distinguished  Speakers,  Colleagues,  Ladies  and 
Gentlemen,  Friends  All ! 

Knowing  in  advance  that  I  would  be  eulogized  by  kind  and  generous  speakers, 
and  not  being  an  impromptu  orator,  and  in  fact  not  any  kind  of  an  orator,  I 
took  the  liberty  to  write  down,  and  have  typed,  what  I  wi.sh  to  .say  in  response. 

In  order  not  to  be  ungracious,  I  will  admit  all  that  has  been  .said  about  me,  and 
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even  to  go  a  step  further,  and  make  the  claun  that  I  must  ha,ve  been  an  excellent 
and  successful  teacher.  The  proof  of  this  claim  is  the  fact  that  several  of  the 
pupils  have  far  surpassed  the  master.  I  could  name  foiu-  who  are,  or  should  be, 
in  this  hall  this  afternoon,  all  outstanding  in  their  special  fields,  and  have  inter- 
national reputations. 

If  I  refer  to  a  particular  one,  it  is  because  he  was  on  my  staff  during  the  entire 
period  I  was  the  attending  gynecologist  in  this  institution,  and  it  was  during 
then,  with  the  aid  of  my  sponsorship  and  encoiu-agement,  that  he  was  enabled 
to  develop  a  special  form  of  examination  which  has  opened  a  new  epoch  in  our 
specialty,  and  is  known  as  the  "Rubin  Test"  all  over  the  civilized  world. 

I  would  like  to  say  a  great  deal  more"  about  Dr.  Rubin  as  a  man  and  as  a  de- 
voted and  gi-ateful  friend,  but  knowing  his  modesty  I  will  refrain  from  doing  so. 

In  speaking  of  mj'self  I  maj'  say  I  am  what  may  be  termed  a  self-made  man. 
I  left  home  at  the  age  of  14,  and  from  then  on  battled  my  own  way.  Dr.  Oliver 
Wendell  Holmes,  in  his  breakfast  table  series,  saj's  he  has  no  objection  to  self- 
made  men  only  they  are  inclined  to  be  too  proud  of  the  job. 

I  confess  to  having  been  proud  of  my  job  in  1878  when  I  graduated  from  McGill 
University,  and  was  awarded  the  Holmes  Gold  ^Nledal,  and  what  made  me 
prouder  still  was  the  vociferous  applause  of  my  classmates  who  carried  me  on 
their  shoulders,  singing  college  songs  characteristic  of  the  fine  and  liberal  spirit  of 
the  students  at  ^IcGill  I'niversity  in  those  days,  and  I  am  happy  to  say  that  the 
same  spirit  still  exists,  as  I  learn  from  my  nephew,  Mr.  Sidney  D.  Pierce,  from 
Montreal,  who  had  a  similar  experience  many  years  later. 

I  ask  you  all,  shouldn't  I  be  intensely  proud  now  of  my  job,  surrounded  as  I  am 
hy  a  vast  host  of  friends  and  being  made  the  recipient  of  so  great  an  honor  as 
has  been  conferred  upon  me  this  afternoon?  Well,  I  can  trulj'  say  I  am.  Since 
this  affair  was  started  I  have  been  asked  very  many  questions  about  myself. 
The  most  frequent  one  has  been  why  did  I  choose  gynecology-.  My  invariable 
reply  has  been  because  I  consider  women  more  important  and  more  worth}-  to 
be  cured  and  saved  than  men. 

I  have  no  special  message  to  deliver  to  my  colleagues.  [Medicine  has  made 
such  an  advance  during  the  past  decade — the  period  of  my  retirement — that 
they  all  are  better  versed  than  I  am.  Still  a  few  words  from  the  octogenarian 
may  not  be  amiss  and  perhaps  will  be  listened  to  with  patience  and  indulgence. 
I  would  stress  that  you  do  not  allow  j^ourselves  to  depend  entirely  upon  the 
laboratory,  the  x-raj^  and  the  guinea  pig,  although  they  are  important  and  are 
constantly  increasing  in  value.  To  my  mind  there  is  still  a  good  deal  to  be 
learned  at  the  bedside,  not  manners —  that  is  bosh,  every  gentleman  should  know 
that  intuitive]}',  but  what  I  mean  is  taking  pains  and  time  to  get  a  full  history 
of  the  case  and  not  taking  anything  for  granted,  no  matter  how  competent  the 
doctor  in  attendance  may  be.  I  could  relate  some  very  striking  and  almost  un- 
believable examples  bearing  upon  this  point,  but  this  is  not  the  place  nor  have  we 
the  time  for  such  a  discussion.  To  the  very  young  man  I  would  say  do  not 
over-estimate  }-our  knowledge  nor  your  importance. 

The  following  incident  may  demonstrate  what  I  mean.  I  was  at  Atlantic  City 
strolling  on  the  boardwalk,  trying  to  get  rid  of  a  bad  cold,  when  a  gushing  lady 
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came  up  to  me  and  said  in  an  earnest  tone.  ''Dr.  Vineberg,  how  can  your  pa- 
tients get  on  without  you?"  I  repUed  without  any  hesitation:  "I  am  afraid 
Madam,  they  can  get  along  better  without  me  than  I  can  A\-ithout  them."  Mrs. 
^'ineberg  who  was  with  me  was  greatly  pleased  with  my  answer.  You  married 
men  know  how  seldom  it  is  that  a  wife  approves  of  her  husband's  repartee. 

Before  closing,  I  wish  to  express  my  appreciation  and  gratitude  for  the  coopera- 
tion and  interest  the  president  has  taken  in  this  ceremony. 

I  wish  to  say  at  the  same  time  that  from  the  outset  of  my  connection  with  The 
Mount  Sinai  Hospital,  which  was  as  Chief  of  the  Out-Patient  Department  Gyne- 
cological Sen-ice,  the  Lay  Board  was  fair  and  just  toward  me,  and  saw  to  it  that 
my  promotion,  in  due  time,  was  not  hindered  by  an  unfriendly  element. 

I  am  deeply  indebted  to  the  Chairman  and  to  the  Committee  and  especially 
to  Dr.  Joseph  H.  Globus,  the  editor  of  the  Journal  of  The  Mount  Sinai  Hospital, 
who  have  given  so  much  of  their  time  and  efforts  to  carry  out  the  difficult  task 
they  had  undertaken.  I  thank  you  all  from  the  bottom  of  my  heart.  Let  me 
wish  you  all  a  very  pleasant  and  healthful  .summer. 
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Members  of  the  hos|)it!il  stalT  aiul  the  out-patient  department  of  The  Mount  Sinai 
Hospital  are  invited  to  submit  for  publication  in  this  column  brief  abstracts  of  tlieir 
articles  appearing  in  othei  journals. 


The  Diagiiosis,  Incidence,  and  Significance'  of  Essential  Achlorhydria.    A.  Winkelstein. 
Am.  J.  Med.  Sc.,  203:  419,  March  1942. 
A  combination  test  including  oatmeal  gruel,  histamine  and  neutral  red  was  used  to  diag- 
nose true  achlorhj'dria.    "True  achlorhydria"  signifies  a  complete  and  permanent  achlor- 
hydria. 

Using  this  procedure  it  was  found  that  the  incidence  of  true  achlorhydria  unassociated 
with  the  organic  diseases  usually  accompanying  true  achlorhydria  (i.e.  essential  achlor- 
hydria) is  very  low  (1.2  per  cent).  True  achlorhydria  of  undetermined  etiology  is  rare. 
Chronic  gastritis  is  probably  the  cause  of  these  achlorhydrias. 

It  is  possible  that  the  incidence  of  pernicious  anemia;  some  of  the  secondary  microcytic 
anemias;  various  intestinal  disturbances;  chronic  gall  bladder  and  liver  disease;  various 
allergic  phenomena;  and,  above  all,  gastric  carcinoma,  may  be  lessened  by  the  proper  study, 
recognition,  and  prevention  of  chronic  gastritis. 

The  possible  etiologic  factors  involved  in  the  chronic  gastritis  associated  with  achlor- 
hydria are  briefly  reviewed  and  discussed. 

Morbilliform  Eruption  Following  Use  of  Sidfaguanidine.  R.  Turell  and  W.  Leifer. 
J.  A.  M.  A.  118:  977,  March  1942. 
The  authors  described  an  instance  of  morbilliform  eruption  following  sulfaguanidine 
therapy.  This  cutaneous  complication  did  not  follow  the  administration  of  sulfanilamide, 
sulfathiazole  or  sulfadiazine  which  had  been  given  prior  to  the  institution  of  sulfaguanidine 
therapy. 

Absorption  of  Sidfanilamide  from  Human  Rectum  and  Colon.    R.  Turell.    Internat.  Clin. 
1 :  217,  March  1942. 

The  author  states  that  sulfanilamide  administered  by  rectum  in  solution  or  suppository 
is  absorbed.  Greater  concentration  in  the  blood,  indicating  better  absorption,  occurs  when 
solutions  are  employed.  The  rectal  route  is  safe  and  may  be  utilized  whenever  the  oral 
route  cannot  be  used.  This  recommendation  is  timely  because,  in  hospitals  situated  in 
combat  zones,  the  rectal  administration  of  medication  is  easier  and  simpler  in  execution. 

The  Effect  of  a  Barbituric  Acid  Derivative  on  the  Lobeline  Circulation  Time.    K.  Berliner 
AND  A.  LiLiENFELD.    Am.  J.  Med.  Sc.  203:  349,  March  1942. 
This  experimental  study  demonstrates  the  paralyzing  effect  of  a  barbiturate  on  the 
respiratory  center. 

Fifty  duplicate  circulation  time  tests  with  a  one  hour  interval  were  performed.  The 
agent  used  was  alpha  lobeline  hydrochloride  which  when  injected  produces  cough.  Seconal 
in  amounts  recommended  by  the  manufacturer,  0.18  to  0.27  grams,  was  administered  by 
mouth  immediately  after  completion  of  the  first  test.  Prolongation  of  the  lobeline  circula- 
tion time  was  observed  in  the  majority  of  those  patients  who  were  actually  put  to  sleep. 
Remarkable  degrees  of  prolongation,  up  to  539  per  cent,  were  found  among  those  patients 
who  remained  asleep  until  the  insertion  of  the  needle.    This  prolongation  of  the  lobeline 
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circulation  time  after  Seconal  obviously  does  not  represent  slowing  of  blood  flow,  but 
rather  an  increase  in  reaction  time  due  to  the  depressant  effect  of  Seconal  on  the  respiratory 
center. 

The  lobeline  test  should  not  be  employed  on  patients  whose  respiratory  center  is  de- 
pressed either  by  drugs  (barbiturates,  morphine)  or  by  pathologic  conditions,  especially 
when  C'heyne-Stokes  breathing  is  present.  The  same  applies  to  the  sodium  cyanide  test  or 
any  other  method  of  measuring  circulation  time  which  depends  on  the  respiratory  center 
or  the  carotid  sinus. 

Ordinary  hypnotic  doses  of  a  barbiturate  may  depress  the  respiratory  center  to  a  greater 
extent  than  is  generally  appreciated. 

Proctology  in  General  Office  Practice.    R.  Turell.    Am.  J.  Surg.  55:  516,  March  1942. 

The  salient  features  of  the  diagnosis  and  treatment  of  pruritus  ani,  hemorrhoids,  anal 
ulcers,  anal  abscess  and  fistula,  polyps,  stricture,  anal  gonorrhea  and  anorectal  tuberculosis 
are  briefly  presented  to  .serve  as  a  guide  to  those  who  do  not  specialize  in  proctology-.  Spe- 
cial consideration  was  given  to  pediatric  proctology-,  rectal  bleeding  and  ambulatory  opera- 
tive treatment.  Established  principles  and  procedures  are  emphasized  and  new  and 
important  facts,  such  as  chemotherapy  for  anorectal  manifestations  of  lymphogranuloma 
venereum  and  uncomplicated  anal  gonorrhea,  and  tattooing  of  the  anal  and  perianal  areas 
with  mercury  sulfide  for  intractable  pernicious  pruritus  ani  are  discussed. 
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TIIK  DIAdNOSIS  AND  TREATMENT  OF  EPIDEMK'  RINCWORM  OF 
THE  SCALP' 

OSCAR  L.  LEVIX,  M.I). 

.\N1) 

HOWARIJ  T.  MKIIRMAN,  M.D. 

The  purpose  of  this  article  is  to  acquaint  the  pi  actitioner  with  the  pathogenesis 
and  therapy  of  ringworm  of  the  scalp.  At  the  present  time,  there  is  an  epidemic 
of  such  severity  in  New  York  as  to  constitute  a  serious  menace  to  the  public 
health  of  the  community. 

Ringworm  of  the  scalp  is  a  highly  contagious  vegetable  parasitic;  disease  of 
children  below  the  age  of  puberty.  For  the  present  epidemic,  tlie  sources  of 
infection  fall  into  two  main  groups  for  the  purpose  of  classification.  The  first 
group,  and  the  less  im{)ortant  of  the  two,  is  that  due  to  the  so-calletl  "animal" 
type  of  fungus.  In  this  group,  the  causative  organism  is  the  Microsporum 
lano.sum.  This  oi'ganism  is  usually  transmitted  to  children  by  infected  cats  or 
dogs.  Clinically,  the  disease  appears  as  one  or  se\  er;d  scaling,  inflanunatory 
patches  in  the  scalp  (figs.  1  and  2).  In  this  scaly  patch,  there  are  found  pus- 
tules or  groups  of  pustules  around  the  hair  follicles  as  well  as  broken-off  hairs. 
Similar  lesions  may  be  present  elsewhere  on  the  body.  The  hairs  can  be  i-emoved 
with  ease  from  the  infected  sites.  Microscopic  examination  of  these  hairs 
furnishes  a  rapid  diagnosis  as  evidenced  by  the  presence  of  a  mosaic  sheath  of 
spores  around  the  hair  shaft.  Further  confirmatory  aids  in  establishing  a 
diagnosis  include  trichophytin  tests  and  cultural  studies.  Trichophytin  is  an 
extract  of  fungi  isolated  from  patients  with  ringworm.  Due  to  the  inflammatory 
reaction  produced  by  the  "animal"  ringworm,  inummologic  phenomena  are 
elicited  as  evidenced  by  a  positive  trichophytin  reaction.  Cultural  studies  on 
special  media  (Sabouraud)  show  dull  tan  colonies  with  a  lemon  yellow  substrata 
within  hve  to  seven  days.  Examination  of  the  infected  hairs  or  scalp  hy  means 
of  Wood's  light  is  corroborative  of  the  diagnosis.  This  light  or  filter  is  composed 
of  glass  containing  sodium  barium  silicate  and  nickel  oxide.  When  placed  over 
a  source  of  ultraviolet  radiation,  it  screens  out  all  wave  lengths  except  those  in 
the  near  portion  of  the  ultraviolet  part  of  the  spectrum  i'MM)  nn^st loiiis). 
These  rays  impart  a  fluorescence  to  hairs  infected  with  tinea,  especially  tliose 
of  the  microsporum  group.  The  infected  haiis  appear  as  short,  luminous, 
yellowish  green  stubs. 

The  second  group  of  fungi  etiologically  responsible  for  tinea  capitis  is  composed 
of  the  so-called  "human"  type  of  organism.  The  present  epidemic  is  composed 
mainly  of  cases  due  to  this  organism,  namely,  Microsporum  audouini.  The 
disease  is  spread  from  one  child  to  another  by  means  of  direct  contact.  It  may 
also  be  communicated  by  means  of  intermediate  agents  such  as  incompletely 

'  From  the  Dermatology  Service  of  Dr.  1.  Rosen,  The  Mount  Sinai  Hospital,  New  York. 
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sterilized  l)arbors'  instruments,  eomlis  and  brushes,  hats,  towels  and  the  backs 
of  chairs  especially  theater  seats.  The  lack  of  conscious  etTort  on  the  part  of 
parents  of  infectetl  children  to  warn  neighbors  of  the  presence  of  the  disease 
plays  an  important  part  in  transmission  of  the  infection.  The  clinical  picture 
of  the  disease  consists  of  the  ai)pearance  of  one  or  several  small  scaling  patches 
on  the  scalp.  These  patches  are  composed  of  fine  scales  covered  with  brittle 
and  broken  hair  stubs  (figs.  3  and  4).  The  inflammatory  reaction  is  slight  and 
l)Ustidation  is  infreciuently  observed.  The  hairs  are  not  easily  extracted  due  to 
the  ea.se  with  which  they  break  following  slight  trauma.    The  unfortunate 


Fig.  1  Tig.  2 

Fig.  1.  LarKO,  scaling  patch  on  the  seal])  of  a  patient  infected  with  the  "animal"  type 
of  tinea  capitis.    Inflammatory  reaction  manifested  by  perifollicular  pustules  in  lesion  and 

siirruiiiiilini:  tis.siio. 

Fig.  2.  Lateral  view  of  the  same  patient 


Icaturc  ol  this  disease  is  the  fact  that  the  scalp  may  appear  to  be  entirely  normal 
from  a  clinical  standjjoint.  In  all  suspicious  or  suspected  ca.ses,  recourse  must 
be  had  to  examination  by  means  of  Wood's  light.  It  is  amazing  to  the  novice 
to  see  an  ajjparently  normal  and  healthy  .scalp  spring  into  focus  as  i.slands  of 
greenish  points  under  the  filtered  ultraviolet  ray.  Microscopic  examination 
of  the  di.sea.sed  hair  is  also  corroborative  of  the  diagnosis  and  resembles  that 
seen  with  M.  lanosum.  The  trichophytin  reaction  is  usually  negative  due  to 
the  lack  of  inflammatorj'  reaction  produced  by  this  organism.  Cultural  studies 
should  be  performed  in  all  cases.  In  about  seven  to  ten  days  there  usually 
apj>ears  a  greyish  white  fluffy  culture  with  a  central  elevation.    The  .substrata 


Fig.  5.  Appearance  of  the  scalp  three  weeks  after  a  roentgen-ray  epihition.  The  i)atches 
of  depigmentation  gradually  disappear.    They  I'epresent  the  original  areas  of  tinea. 
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is  usually  red  in  color.  In  the  culture  mount,  the  organism  may  be  differentiated 
frtmi  M.  lanosiuii  by  the  rarity  with  which  fuseaux  (an  asexual,  oat  shai)ed  spore) 
are  found.  Cultural  mounts  of  M.  lanosum,  the  '"animal"  type  of  ringworm,  are 
characterized  by  the  pre.sence  of  numerous  fuseaux. 

The  distinguishing  features  of  the  two  organisms  are  of  the  utmost  importance 
as  regards  therapy.  Tinea  capitis  of  '  animal"  origin  commonly  responds  to 
local  measin-es.  The  reason  for  this  is  not  due  to  the  fungicidal  value  of  the 
drugs  employed  but  to  the  fact  that  the  infected  hair  is  loosely  attached  to  the 
scalp  and  therefore  easily  removed.  Accordingly,  it  is  very  important  to  wash 
the  scalp  frecjuently  during  the  period  of  treatment.  Some  of  the  dmgs  which 
may  be  employed  arc  ammoniated  mercury  (5  to  10  per  cent),  .su'phur  (5  to  10 
per  cent),  iodine  cr>-stals  (5  to  10  per  cent)  and  benzoyl  peroxide  and  quinolor 
ointment  (one-third  strength).  In  resistant  infections,  which  include  .some  cases 
of  "animal"  infection  and  practically  all  ca.ses  of  the  "human"  type,  resort  must 
be  had  to  epilation  of  the  scalp  by  means  of  roentgen-rays.  Attempts  to  rid 
the  infection  by  means  of  manual  epilation  are  usually  unsuccessful  due  to  the 
ease  with  which  the  hair  shafts  break,  and  to  the  extent  of  the  disease.  The  u.se 
of  thallium  acetate  salts  is  mentioned  only  to  be  condemned  l>ecau.se  of  its 
toxocity  and  potential  danger.  The  sole  method  available  at  pre.sent  consists 
of  epilation  of  the  scalp  by  means  of  the  roentgen-rays.  This  treatment  necessi- 
tates an  extremely  difficult  techniciue  and  should  be  employed  only  by  an  expert 
trained  in  this  held.  In  brief,  the  techni(iue  consists  of  the  division  of  the  scalp 
into  five  ecjuidistant  areas  to  each  of  which  a  dosage  of  275  to  400  roentgens  is 
applied.  Within  eighteen  to  twenty-one  days,  the  defluviimt  begins  and  is  often 
complete  within  a  week  (fig.  5).  At  this  time,  freciuent  shampoos  and  applica- 
tions of  mild  fungicidal  preparations  may  be  employed  and  should  be  continued 
until  regrowth  of  the  hair  within  three  months.  In  the  Dermatologic  Radio- 
therapy Clinic,  numerous  ca.ses  of  this  type  ranging  in  age  from  two  to  eleven 
years  have  been  treated  since  the  onset  of  the  epidemic.  In  none  of  the.se  cases 
were  any  untoward  symptoms  or  sequelae  noted. 

CONCLUSIONS 

An  epidemic  of  ringworm  of  the  scalp  is  pre.sent  in  New  Yoik.  The  diagnosis 
and  treatment  of  the  various  types  of  this  disea.se  are  discu.s.sed  in  this  paper. 
The  importance  of  proper  diagnosis  and  therai)y  in  this  disorder  cannot  be  over- 
emphasized because  of  the  urgent  need  for  checking  the  spread  of  the  disea.se. 
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HENRY  H.  KALTER,  M.D.,  and  ARTHUR  C.RISHMAN,  M.D.> 
[From  the  Cardiographic  Department  of  The  Mount  Sinai  Hospital] 

The  relation  of  electrical  to  pulsus  alternans  has  been  a  conti-ovei'sial  subject 
but  in  recent  .years  the  majority  of  writers  have  reached  the  opinion  that  the  two 
are  produced  by  the  same  underlying  mechanism  (1,  2,  3,  4).  While  pulsus 
alternans  is  not  uncommon  electrical  alteration  is  unusual  (5)  and  only  twenty- 
two  case  reports  have  appeared  in  the  literature  (Table  I)  (5,  7,  8-18,  22). 

It  is  well  known  that  electrical  alternans  is  rarely  observed  in  the  presence  of 
pulsus  alternans  ((i)  and  some  authors  (5,  9)  have  even  tried  to  explain  the  two 
phenomena  by  different  mechanisms.  Another  type  of  alternation,  namely, 
alternating  atrio-ventricular  and  intraventricular  block,  also  occurs  occasionally 
but  this  type  w^ill  not  be  discussed  in  this  paper. 

Recent  observations  no  longer  support  the  earlier  belief  that  pulsus  or  electrical 
alternans  precedes  death  by  only  days  or  months  (19,  20,  21).  Observations  of 
complete  recovery  following  the  detection  of  cardiac  alternans  have  become  not 
infrequent  and  its  occurrence  during  attacks  of  paroxysmal  tachycardia  is  not 
considered  of  any  prognostic  significance. 

We  have  observed  16  cases  of  electrical  alternans  (Table  II)  and  three  of  these 
are  being  presented  in  detail  Ixn-ause  of  their  unusual  interest.  In  the  first  case, 
the  electrical  alternation  was  the  only  objective  evidence  of  myocardial  damage 
due  to  coronary  insufficiency.  In  the  second  case  coronaiy  insufficiency,  occur- 
ring postoperatively  and  presenting  characteristic  electrocardiographic  changes, 
was  accompanied  on  one  occasion  by  electrical  alternans.  This  disappeared  sub- 
sequently in  spite  of  rapid  deterioration  and  subsequent  death.  In  the  third 
case  either  electrical  or  pulsus  alternans  was  present  on  different  occasions. 

Case  14.  A.  B.,  a  60  year  old  male  was  first  seen  because  of  a  severe  anginal  attack 
accompanied  by  fever  and  subsequently  diagnosed  as  acute  coronary  insufficiency.  Five 
serial  electrocardiograms  taken  within  the  first  ten  days  of  his  illness  showed  electrical 
alternans  of  the  QRS  complexes  in  all  four  leads  as  the  only  abnormality.  On  one  occasion 
the  electrical  phenomenon  was  associated  with  pulsus  alternans.  The  patient's  condition 
improved  and  he  returned  to  his  previous  occupation  as  storekeeper. 

Case  15  (Adm.  494959).  L.  H.,  a  55  year  old  woman  presented  an  eight  month  history  of 
nausea,  anorexia,  vomiting  and  moderate  weight  loss.  The  gastric  acidity  was  found  to  be 
normal  and  roentgen  examination  revealed  a  mass  in  the  antrum  of  the  stomach  with  signs 
of  pyloric  obstruction.  The  hemoglobin  was  found  to  be  58  per  cent  and  the  blood  pressure 
was  168  systolic  and  80  diastolic.  Subtotal  gastrectomy  was  performed,  the  specimen  show- 
ing a  chronic  gastric  ulcer  with  foci  of  adenocarcinoma  and  submucous  metastases.  The  pa- 
tient was  allowed  out  of  bed  on  the  first  postoperative  day,  and  up  to  the  fourth  day  made 
a  good  clinical  appearance  receiving  sulfathiazole  for  a  suspected  low  grade  bronchopneu- 
monia. From  the  fifth  day  on  she  was  intensely  dyspneic  with  marked  cyanosis  and  signs 
of  left,  right  and  peripheral  failure.    Intensive  therapy  with  digitalis,  aminophyllin,  oxy- 
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TABLE  I 
Coses  /rom  the  literature 


AUTHOR 

CLINICAL  DIAGNOSIS 

ACE 

ELECTKOCAKDIOGBAM 

PULSUS 
ALTEE- 
NANS 

CLINICAL  COUBSE 

POST-MORTEM 
EXAMINATION 

I )  Farox^'smal  aur. 

Alternation  of  QRS 

present 

improved 

1910  "  "^ 

tachycardia 

complex 

H.  Straiibp 

2)  LfUes,  artenosc.. 

65 
65 

.alternation  of  QKo 

absent 

improved 

1916 

paroxysm . 

complex 

tachyc. 

V.  Chini,  1928 

3)  Essential  hy- 

45 

Reg.  sinus  rhythm. 

absent 

Died  within  a 

Marked  hyper- 

pert.,  angina 

alternation  of  QRS 

few  days 

troph.  of  1ft. 

pectoris 

complex 

ventricle, 

marked  nar- 

rowing of  cor. 

arteries 

• 

4)  .\rterio9clerosis. 

' 

Sinus  bradycardia, 

absent 

aortic  stenosis, 

alternation  of  QRS 

angina  pectoris 

complex 

5)  Arteriosclerosis, 

BO 

Reg.  sinus  rhythm. 

absent 

Died  one  month 

Marked  hypertr. 

nephrosclerosis. 

alternation  of  QRS 

later 

of  1ft.  ventr.. 

myocarditis,  an- 

complex 

myocardial 

eurys.  of  aortic 

fibr. 

arch. 

fl)  Arteriosclerotic 

■\eg.  sifius  rnymm. 

absent 

heart  disease 

alternation  of  QRS 

complex 

K.  J.  I-evy, 

7)  Cor.  art.  disease 

42 

Sinus  tachyc,  rate 

absent 

Died  two  weeks 

1929 

100,  altern.  of  the 

later 

QRS  complex 

L.  Condorelli, 

S)  Lues,  myocardi- 

30 

Auricular  fibrill.,  al- 

absent 

Died  under  ob- 

1929 

tis,  glom. -neph- 

ternation of  QRS 

servation 

ritis 

complex 

9)  Chr.  rheum. 

50 

Auricular  flutter,  4;  1 

absent 

heart  disease. 

response,  altern. 

M.S. 

of  the  QRS  com- 

plex 

10)  Chr.  rheum. 

48 

Auricular  fibrill.,  al- 

absent 

heart  disease. 

ternation  of  QRS 

M  S.,  M.I. 

complex 

A.M.  Master 

11)  Pneumonia 

Reg.  sinus  rhythm. 

absent 

Died  SIX  days 

et  al.,  1931 

alternation  of  QRS 

later 

complex 

\V.  Nonrien- 

12)  Angina  pectoris. 

C5 

Reg.  sinus  rhythm. 

absent 

improved;  died 

bruch;  J. 

heart  failure,  dia- 

conconlant altern. 

two  years  later 

Rihl,  1933 

betes 

of  QRS  complex. 

and  T  waves 

W.  Ham- 

13) Essential  hy- 

48 

Sinus  tachyc.,  100, 

absent 

• 

improved;  died 

Cor.  art.  scler.. 

burger  et 

pert.,  cor.  art. 

concordant  altern. 

twenty  months 

multiple  mi- 

al.,  1936 

scler.,  heart  fail- 

of QRS  complex. 

later 

crosc.  myoc. 

ure 

and  T  waves 

infarcts 

14)  General,  artcri- 

59 

Sinus  tachyc.,  100, 

absent 

Died  eight  days 

Multiple  minute 

osc.,  myocardial 

alternation  of  QRS 

later 

Ca  metast. 

fibr.,  heart  fail- 

complex 

within  myo- 

ure,  malignancy 

card.and  bloo<l 

vessels  of  heart 

J.  G.  Hro.ly 

IS)  Hypertension, 

65 

Keg.  sinus  rhythm. 

al>3ent 

? 

et  al.,  1937 

congest,  hrt.  fail. 

bundle  branch 

block,  alternation 

of  QRS  complex. 

16)  Chr.  rheum. 

39 

Reg.  sinus  rhythm. 

present 

improved;  three 

heart  dis.  M.H.. 

transient  altern. 

J  cars  later: 

M.l  ,  A  S.,  A. I., 

of  QRS  complex. 

marked  hrt 

heart  failure 

faU. 
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AUTHOR 

CLINICAL  DIAGNOSIS 

ACE 

ELECTROCARDIOGRAM 

PULSUS 
ALTER- 
NANS 

CLINICAL  COURSE 

POST-MORTEM 
EX.\MINATI0N 

M.  Hochrein, 

17)  Cor.  art.  disease 

58 

Reg.  sinus  rhythm 

absent 

Died 

Complete occl.  of 

1937 

altcrn.    of  QRS 

l.a.d. 

complex 

L.  Feldman, 

18)  Malignancy,  met- 

54 

Sinus  tachyc,  120, 

absent 

Died  nine  days 

Metastatic  peri- 

193S 

astatic  pericar- 

alternation of  QRS 

later 

carditis,  care. 

ditis 

com  plpx 

of  lung 

G.   M.  Ro- 

19)  Myocardial  in- 

56 

Reg.  sinus  rhythm. 

absent 

Died  shortly 

— 

sario,  1939 

sufficiency 

left  bundle  branch 

thereafter 

block,  altern.  of 

QRS  complex 

20)  Essential  hy- 

? 

Reg.  sinus  rhythm, 

absent 

? 

— 

pert.,  Myoc.  in- 

1ft bundle  branch 

sufficiency 

block,  altern.  of 

QRS  complex 

A.  Nadrai, 

21)  Congenital  heart 

9  mos. 

Reg.  sinus  rhythm, 

present 

Died 

Situs  vise,  invers 

1941 

disease,  situs 

no  mirror  image  of 

totalis,  persist. 

vise.  inversus 

ECG,  alternation 

truncus  arte- 

totalis 

of  QRS  complex 

ries. 

J.    B.  Rei- 

22)  Mediastinal  tu- 

45 

Reg.  sinus  rhythm, 

absent 

Died    25  da^s 

Endothelioma  of 

singer,  1942 

mor,  hemoperi- 

alternation  of  the 

after  appear- 

vena cava  in- 

cardium, coma 

QRS  complex,  and 

ance  of  alter- 

fer., perforat- 

of QRS  compl.  and 

nation 

ing  into  peri- 

P-waves in  subse- 

cardium; he- 

quent  records 

mopericardium 

2000  cc. 

gen,  phlebotomy,  etc.  resulted  only  in  a  transient  improvement.  The  patient  died  five 
days  after  the  onset  of  the  acute  circulatory  episode. 

The  electrocardiogram  taken  on  the  fifth  postoperative  day  showed  depression  of  the 
RT  segments  and  diphasic  T-waves  in  leads  I,  II  and  IV,  in  other  words  the  characteristic 
signs  of  acute  coronary  insufficiency.  These  changes  became  even  more  pronounced  during 
the  following  days.  Only  on  the  seventh  day  and  not  thereafter  electrical  alternation  with- 
out sphygmomanometric  or  pulsus  alternans  was  found.  The  electrical  alternation  was 
well  defined  in  leads  I,  II  and  IV,  and  was  found  to  be  concordant  between  QRS  and 
T-waves. 

Post-mortem  examination  revealed  a  large  pulmonary  embolus  in  the  right  pulmonary 
artery. 

Case  16.  R.  P.,  a  41  year  old  male  was  seen  because  of  marked  exertional  dyspnea  and 
mild  precordial  pain.  One  and  a  half  years  previously  an  attack  of  acute  coronary  occlusion 
had  occurred.  Hypertension  had  been  known  since  that  time.  Examination  revealed  con- 
siderable enlargement  of  the  heart  to  the  left,  the  heart  sounds  were  of  good  quality  and  a 
sinus  tachycardia  from  100  to  140  was  present.  Over  the  apex  there  was  heard  a  presystolic 
gallop  and  a  short  systolic  murmur.  There  were  no  objective  signs  of  congestive  heart 
failure.  The  examination  of  the  fundi  revealed  tortuous,  thickened  arteries,  arterio- 
venous nicking  and  organized,  flame  shaped  hemorrhages. 

Fluoroscopy  of  the  heart  revealed  marked  enlargement  and  rounding  of  the  left  ventricle. 
The  lower  two-thirds  of  the  left  cardiac  contour  showed  reversal  of  pulsation.  These 
findings  were  regarded  as  indicative  of  left  ventricular  aneurysm. 

The  electrocardiogram  revealed  sinus  tachycardia  rate  140,  marked  left  axis  deviation, 
slurring  of  the  QRS  complexes  and  electrical  alternans  of  the  QRS  complexes  and  T-waves 
in  all  four  leads. 

The  relationship  of  the  alternating  QRS  complexes  and  T-waves  was  concordant  in 
leads  I  and  IV,  and  discordant  in  leads  II  and  III,  i.e.,  in  leads  I  and  IV,  the  smaller  QRS 
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BISTOBV,  CLINICAL  DIAGNOSIS  ELECHtOCARDIOGRAM 


1)  A.L.,m.,M:Chr. rheum. 

hit.  dis.:  4  jTs.  prior 
to  admission  pat.  had 
"rheumatism".  Re- 
peated attacks  of  pal- 
pitation since  in  appr. 
monthly  intervals. 
For  past  6  months  at- 
tacks 3-4  times  daily 

2)  C.  G.,  m.,  2S:  Chronic 

appendicitis:  i>at.  was 
admitted  with  the 
diag.  of  app.  abscess  ! 
which  was  drained 
and  appendectomy  per- 
formed. Pat.  com- 
plained of  palpitation  | 
poetop.  I 

3)  G.  \V.,  f.,  32:  Ulcerative  i 

colitis:  onset  two  and 
half  years  ago.  No 
cardiac  findings.  Sud- 
den onset  of  slight  pre- 
cordial distress  and 
palpitation  j 

4)  S.  A.,f.,41:  Parox>-smal  ; 

tachycardia,  polycy- 
themia vera:  since 
childhood  episodes  of 
paroxysmal  tachy- 
cardia, having  become 
more  fregu.  and  in- 
capacitating. Attacks 
usually  terminated  by 
emesis  (ipecac. j.  Two 
years  prior  to  adm.  a 
polycj-tbemia  vera 
without  circulat.  com- 
plications was  diag- 
nosed 

5)  G.  H.,  m.,  5:  Paroxysmal' 

tachycardia.  No  heart! 
disease  detectable  I 


6)  H.  P.,  f.,  10;  Persistent  | 
tachycardia  of  un- 
known etiology:  at 
the  age  of  two  and  a 
half  pat.  was  severely 
frightene'l  in  an  auto- 
mobile accident.  One 
week  later  a  tachy- 
cardia of  200  was  noted 
lasting  for  about  10 
years.  At  the  age  of 
5  pat.  went  into  con- 
ge«.  heart  fail,  after 
administr.  of  quini- 
dine.  Full  recoverj* 
after  digitalizatioo 
with  temporary  slow- 
ing of  hrt.  rate  to  140. 
5  yean  later  in  spite  of 
persistence  of  the 
tachycardia  patient 
was  completely  well. 
Endocrine  type  of 
obesity  was  preeent 


Nodal  tachycardia,    No  puis,  alter- 
rate  176,  alterna-  nans 
tion  of  QRS  com- 
plex in  leads  I  and 
II 


Nodal  tachyc,  rate 
197,  altern.  of  QRS^ 
compl.  in  all  4  I 
leads.  Normal 
after  paroxysm 


Supraventricular 
tachyc,  rate  200,  I 
alternation  of  QRS, 
complex,  in  all  4  I 
leads.  Normal  I 
after  paroxysm 

Supraventricular 
tachyc,  rate  216,  1 
alternation  of  QRS 
complex,  in  all  4 
leads.  Normal 
after  paroxysm 


Supraventricular 
tachyc,  rate  200, 
alternation  of  QRS 
complex,  in  all  4 
leads.  Normal 
after  paroxysm 

Auricular  tachy- 
cardia, rate  185; 
alternation  of  QRS 
complex,  in  the 
standard  leads; 
RT  segm.  de- 
pressed in  leads 
Hand  ni;T waves 
inverted  in  leads 
II  and  in.  At 
present  (age  16) 
no  abnormality 


CLISlCAl  COCBSE 


Improvement  on 
quinidine  therap. 


Palpitation  lasted  for 
3  days,  did  not 
cause  any  discom- 
fort. Disappeared 
spontaneously 


Carotid  sinus  and 
eyeball  pressure 
uneffectful.  After 
adm. of  Gm.l.4of 
quinid.  paroxysm 
stopped  without 
recurrence 

Paroxysm  present  at 
admission  lasted  6 
hrs.,  RSR  being 
restored  by  emesis 
caused  by  2  drams 
of  syrup  of  ipecac 
No  recurrence  in 
hospital 


Parox>-sm  stopped 
spontaneously 


No  cardiac  abnor- 
mality detectable 
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HISTORY,   CLINICAL  DIAGNOSIS  ELECTBOCARDIOGRAM 


7)  G.  C,  m.,  65:  Luetic 
aortitis;  aortic  insuff.; 
congest,  heart  failure: 
pat.  was  admitted  with 
fever  of  103°F.,  dysp- 
nea, slight  cyanosis, 
rales  at  both  bases. 
Marked  cardiac  en-_ 
largm-i  aortic  syst.  and 
diast.  m.,  Corrigan 
pulse,  BP  1  IS/40 

S)  D.M.,m.,57:  Arterioscl. 
heart  dis.,  essential 
hypertension,  congest, 
hrt.  failure:  History 
of  headaches  for  9 
years,  dyspnea  and 
ankle  edema  for  1  year. 
Cardiac  enlargement, 
mod.  ascites,  ankle 
edema,  syst.  murmur 
over  aortic  area.  BP 
218/120 


9)  D.  F.,  m.,  75:  Arteriosc. 
heart  disease,  recent 
myocardial  infarct,  es- 
sential hypertension, 
chron.  bronchitis  and 
emphysema,  broncho- 
admitted  with  an  acute 
myocardial  infarction. 
Shortly  after  admis- 
sion he  developed  a 
bronchopn.  and  con- 
gest, heart  failure 


10)  A.  H.,m.,  51:  Arterioscl. 
hrt.  disease,  broncho- 
pneumonia: patient 
admitted  with  a  hist, 
of  cough,  hemoptysis, 
weakness  and  fever  of 
5  days  duration.  Pat. 
is  cyanotic,  dyspneic 
and  irrational.  Rough 
syst.  murmur  over 
aortic  area.  BP  130/40 
Temp.  103-5°F. 


Reg.  sinus  rhythm 
with  occas.  ventr. 
extrasyst.;  marked 
1ft.  axis  dev.;QRS 
of  high  voltage; 
altern.  of  QRS 
com  pi.  in  leads  I 
and  II;  RT  slightly 
depr.  in  lead  I  and 
slightly  elevated  in 
lead  III;  Ti  di- 
phasic 

Taken  a  few  days 
before  death:  Reg. 
sinus  rhythm, 
marked  left,  axis 
dev.,  QRS  of  high 
voltage,  alterna- 
tion of  QRScompl. 
in  leads  II  and  III, 
RT  markedly  de- 
pressed in  lead  I, 
elevated  in  lead 

III,  T  waves  di- 
phasic in  leads  I 
and  III  (Digit, 
had  been  given). 

First  degree  heart 
block,  PR  meas- 
ures 0.36  sec.  Left 
bundle  branch 
block:  left  axis 
dev.,  QRS  notched 
and  slurred,  wid- 
ened to  0.14  sec, 
RT  slightly  depr. 
in  leads  I  and  IV, 
slightly  elevated 
in  lead  III,  T  di- 
phasic in  lead  I, 
inverted  in  lead 

IV.  Alternation  of 
QRS  complex., 
partic.  in  leads  III 
and  IV,  and  of  Tt 
concordant  to 
QRS. 

Auricular  fibrilla- 
lation,  complete 
heart  block,  left 
axis  dev.,  QRS 
slurred  and 
notched,  RT  de- 
pressed in  leads  I 
and  II,  T  inverted 
in  lead  I,  diphasic 
in  lead  II;  altern. 
of  QRS  compl.  in 
lead  IV,  T»  alter- 
natingly  upright 
and  diphasic  con- 
cordant with  the 
QRS  compl. 


Died  6  days  afte 
admission 


Died  a  few  days 
later  due  to  con- 
gest, hrt.  fail. 


Died  9  days  after 
admiss.  due  to 
bronchopn.  and 
congest,  hrt.  fail- 


Died  7  days  after 
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TABLE  11— Continued 


HISTORY    CLINICAL  DIAGNOSIS 

ELECTS  OCA  KDIOG  RAM 

PVLSE 

CLINICAL  COtJBSE 

POST-VOKTXII 
EXASUNATIOK 

11)  p.  L..m.,  7:  Osteomyeli- 

Sinus tachycardia. 

"          Patient's  clinical 

Osteomyelitis  of  the 

tis  of  javr,  bacteremia; 

rate  160,  alterna- 

1    condition  went 

jaw,  suppur.  peri- 

metastatic  suppura- 

tion of  the  QRS 

rapidly  downhill. 

card,  multiple  pul. 

tive  pericarditis:  pat. 

complex,  in  lead 

Death  shortly  after 

abscess 

developed  septic  temp. 

IV,  RT  segments 

attempted  peri- 

after tooth  extraction 

elevated  in  leads 

cardiotomy,  12 

and  tenderness  of  left 

n  and  HI.  These 

daj-s  after  onset  of 

jaw;  rapid  increase  of 

changes  were  pres- 

symptoms 

cardiac  size  due  to 

ent  for  two  weeks 

suppurative  pericardi- 

before death  with 

tis  (staph,  aureus) 

the  exception  of 
the  alternation 
which   only  ap- 
peared one  day  be- 
fore death 

12)  M.  F.,  f.,  15:  Chronic 

Sinus  tachycardia, 

Patient's  condition 

_ 

rheum,  heart  disease; 

rate  15S,  P  waves 

improved  consid- 

patient  was  admitted 

prominent  and 

erably 

in    congestive  heart 

notched,  QRS  of 

failure.   Mitral  steno- 

high voltage,  alter- 

sis and   insufif.  was 

nation  of  the  QRS 

diagnosed 

complex    in  the 
standard  leads 

13)  \.  W.,  m.,  13:  Chronic 

Sinus  tachycardia. 

Died  two  weeks  after 

-\cute  verruc.  endo- 

rheum, heart  dis.,  re- 

rate 125,  PR-inter- 

admission in  severe 

carditis  of  the  mi- 

current rheum,  fever: 

val  measures  0.20 

congest,  hrt.  fail. 

tral  and  tricuspid 

first    admission  for 

sec.  P- waves  are 

valves;  acute  peri- 

erj-thema multiforme 

notched,  alternat. 

carditis;  passive 

and  chron.  rheum,  hrt. 

of  the  QRS  com- 

congestion  of  all 

dis.  one  year  ago.  Re- 

plex, in  the  stand- 

organs, ascites 

currence    of  rheum. 

ard  leads 

fever  with  severe  con- 

gestive    heart  fail. 

Heart  markedly  en- 

larged to  left  and  right; 

right  hydrothorax, 

liver     palpable.  BP 

86/68;  Temp.  104°F. 

14)  B.  A.,  m.,  60:  Coronary 

Sinus  bradycardia, 

Present  on  one 

Uneventful  recov., 

— 

art.    disease,  chole- 

rate  55,  alterna- 

occas. 

BP  several  weeks 

lithiasis:  patient  had 

tion  of  the  QRS 

after  the  acute  epi- 

an attack  of  severe  pre- 

complex,    in  all 

sode  150/90.  His 

cord.  pain  lasting  one 

leads ;  otherwise 

condition  could  be 

hour.  Sedimentation 

there  is  no  abnor- 

regarded as  im- 

rate   was  increased, 

mality 

proved.  Patient 

temp,  rose  to  102°F. 

has  returned  to  his 

with  a  moderate  drop 

former  occupation 

of  blood  pressure.  BP 

as  storekeeper. 

during  alternation 

His  attack  was  re- 

120/100/70 

garded  as  being 
due  to  acute  cor- 
onary insufficiency 

15)  L.  H.,  f.,  55:  Postopera- 

Reg. sinus  rhythm, 

Died  on  Uth  post- 

Pulm. embolism  in 

tive  coronary  insuffi- 

left axU  dev.,  RT 

operative  day,  4 

rt.     pulm.  art.; 

ciency:  subtotal  gas- 

segments dep.  in 

days  after  appear- 

bronchopn. LLL. 

trectomy  for  ulcer-car- 

leads I;  H;  IV; 

ance  of  the  alter- 

Chron. rheum,  hrt. 

cinoma.  Postop. 

concordant  alter- 

nation 

disease  of  the  mi- 

course uneventful  up 

nation  of  the  QRS 

tral     and  aortic 

to  fifth  day;  then  de- 

compl.   and  T- 

valve.    Left  ventr. 

velopment  of  coronary 

waves  in  alU  leads 

h>pertropliy 

insufficiency,  heart  fail- 

on the  7th  postop. 

ure  and  periph.  col- 
Upse 
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HISTORY   CLINICAL  DIAGNOSIS 

ELECTROCARDIOGRAM 

PULSE 

CLINICAL  COURSE 

POST-MOHTEM 
EXAMINATION 

16^  R.  P.,  m.,  41:  Arterioscl. 

Sinus  tachycardia, 

Absent  when  el. 

Patient  is  alive  but 

— 

heart     disease,  left 

rate  140;  marked 

altern .  was 

completely  inca- 

ventr. aneurysm  due 

left  axis  deviation; 

pres.  Present 

pacitated 

to  previous  cor.  art. 

QRS  slurred;  al- 

when el.  al- 

thromb., essential  hy- 

ternation of  the 

tern.  was  ab- 

pertension, congestive 

QRS  compl.  and 

sent 

failure:  myocardial  in- 

T-waves in  all  four 

farction  one  and  a  half 

leads,  concord,  in 

years  ago.  Marked 

leads  I  and  IV,  dis- 

dyspnea and  congest. 

cord,  in  leads  II 

fail,  since.   BP  234/ 

and  III.  Electrical 

21S/14S.  Fluoroscopy 

alternation  could 

revealed  mark,  round- 

not  be  found  in 

of  the  left  ventr.  with 

quent  records 

reversal  of  pulsation 

of  the  lower  §  of  1ft. 

ventr.  contour.  Alter- 

nation could  not  be 

detected    either  by 

fluoroscopy  or  by  ky- 

mography 

II 


III 


•   I   t  I 


Fig.  1.  G.  W.  F.32  (Case  3  of  Table  II).  Paroxj^smal  supravcntrieular  tachycardia^'in 
a  patient  with  ulcerative  colitis.  Alternation  of  the  QRS  comjjlexes  in  all  four  leads. 
Normal  electrocardiogram  after  cessation  of  tachycardia. 


II 


III 


Fig.  2.  H.P.  F. 10  (Case  (i  of  Table  II).  Auricular  tachycardia  in  a  patient  with  a  per- 
sistant tachycardia  for  about  10  years.  Patient  was  without  cardiac  signs  or  sj^ptoms 
at  the  time  this  electrocardiogram  was  taken.  The  record  shows  electrical  alternation 
of  the  QRS  complexes  in  the  three  standard  leads. 


Fig.  3fA;  G.  G.   M.65  <  .n  of  QRS  complexes 

in  lead  I  in  the  presence  of  .   >     i  i  in      I  i  i-      -       .    . n  in  leads  II  and  III. 

(B)  D.  F.  (Case  9  of  Table  U).  Electrical  alternation  of  QRS  complexes  and 
T-waves  in  lead  W  which  is  illustrated.  Lead  III  showed  alternation  of  the  QRS  com- 
plexes only. 

(C)  A.  H.  M.ol  (Ca.se  10  of  Table  II).  Concordant  alternation  of  the  QRS  complexes 
and  T-waves  in  lead  IV  in  the  presence  of  auricular  fibrillation  and  complete  heart  block. 

(D)  P.  L.  M."  (Ca.se  11  of  Table  II).  Sinus  tachycardia  with  electrical  alternation  of 
the  QRS  complexes  in  lead  IV  only. 

(E)  A.  W.  M.ll  (Case  13  of  Table  II).  Sinus  tachycardia  with  electrical  alternation 
of  the  QRS  complexes  in  the  three  standard  leads.    Lead  I  illustrated. 
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Fig.  5.  L.  H.  F.55  (Case  15  of  Table  II).  RT  segments  in  leads  I,  II  and  IV  are  de- 
pressed, indicating  acute  coronary  insufficiency.  Concordant  electrical  alternation  of  the 
QRS  complexes  and  T-waves  in  all  four  leads. 
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complexes  were  followed  by  semi-inverted,  lower  T-waves  and  in  leads  II  and  III  by  up- 
right, respondinglj'  high  T-waves  (fig.  1). 

No  other  signs  of  cardiac  alternation  could  be  found  at  this  examination.  A  second 
electrocardiogram  taken  one  week  later  no  longer  showed  alternation  in  any  of  the  com- 
plexes. 

Arterial  pulse  tracing  of  the  right  carotid  artery  revealed  distinct  alternation,  the 
cardiogram  (apical  pulse  tracing)  only  an  alternation  of  its  auricular  components.  The 
phlebograra  recorded  over  the  right  jugular  vein  was  normal.  The  phonocardiogram 
presented  discordant  alternation,  i.e..  the  smaller  beat  was  accompanied  by  a  first  heart 


II 


Fig.  6.  K.  P.  M.41  (Case  16  of  Table  II).  Electrical  alternation  of  the  QRS  complexes 
and  T-waves  in  all  four  leads,  concordant  in  leads  I  and  IV,  discordant  in  leads  II  and  III. 


sound  and  presystolic  gallop  of  higher  amplitude  than  the  larger  beat.  There  was  no  alter- 
nation of  the  second  heart  sound. 

In  spite  of  absolute  regularity  of  the  electrocardiogram  the  frequentlj' found  irregularity 
of  alternating  phenomena  in  pulse  tracings  and  phonocardiograms  could  be  easily  detected. 
The  duration  of  the  stronger  beat  was  0.5  second  and  that  of  the  weaker  one  0.015  to  0.025 
less,  both  in  the  arterial  pulse  tracing  and  phonocardiogram.  The  duration  of  the  sj-stole 
alternated  markedly,  that  of  the  stronger  beat  being  0.18  second  and  that  of  the  weaker 
one  0.02  to  0.025  less.  So  actually  only  the  systole  alternated,  the  duration  of  the  diastole 
being  unchanged. 

The  determination  of  the  blood  pressure  with  the  Korotkoff  method  gave  the  following 
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result:  At  234  mm.  Hg  the  first  sound  was  audible.  From  this  level  down  to  218  mm.  Hg 
only  every  alternate  beat  came  through  but  thereafter  every  one  could  be  counted  over 
the  cubital  artery.    Only  one  diastolic  level  could  be  detected  at  148  mm.  Hg. 

There  was  no  alternation  of  either  pulse  wave  velocity  (10.00  m./scc.)  or  natural  fre- 
quency of  the  aorta.  The  determination  of  the  stroke  volume  by  the  physical  method  of 
Wezler  and  Boeger  showed  that  there  was  a  difference  of  13  cc.  between  the  stronger  and 
weaker  beat  (59.8  cc.  and  49.8  cc.  respectively).  The  kymogram  did  not  show  any  alterna- 
tion in  cither  aortic  or  ventricular  pulsations.    Repeated  examinations  were  identical. 


Fig.  7.  R.  P.    M.41  (Ca.se  16  of  Table  11)  cont. 

(A)  Pulsus  alternans  in  the  absence  of  electrical  alternation  at  a  second  examination. 
Discordant  alternation  of  the  presystolic  gallop. 

(B)  Alternation  of  auricular  component  in  cardiogram,  concordant  with  the  presj'stolic 
gallop  and  discordant  with  the  pulsus  alternans. 

(C)  Concordant  alternation  of  presystolic  gallop  and  first  heart  sound,  discordant  to  the 
pulsus  alternans. 


SUMMARY 

The  experimental  investigation  of  Hering  (1)  and  Kisch  (2),  as  well  as  our  own 
observations,  indicate  that  there  is  no  fundamental  difference  between  electrical 
and  pulsus  alternans.  The  underlying  mechanism  is  the  same  in  both  (1,  2,  3) 
namely,  a  disturbance  of  the  nutrition  and  metabolism  of  the  myocardium. 
This  may  manifest  itself  as  electrical  or  pulsus  alternans  or  both  or  may  vary 
from  time  to  time  in  the  same  patient. 

From  a  review  of  the  twenty-two  cases  reported  in  the  literature,  as  well  as 
of  our  sixteen  cases,  it  is  evident  that  the  mortality  i-ate  is  high  among  patients 
\\"ith  electrical  alternans  in  the  absence  of  paroxysmal  tachycardia.  However, 
we  have  seen  that  recover}-  may  occur.  The  prognosis  in  each  case  is  best  judged 
not  by  whether  alternation,  either  electrical  or  mechanical  is  present,  but  by  the 
condition  of  the  heart  and  circulation  as  a  whole,  alternation  being  but  one  of 
many  criteria. 
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CAVERNOUS  SINUS  THROMBOSIS  WITH  RECOVERY 


Case  Report 

ARTHUR  H.  AUFSES,  M.D. 
[From  the  Surgical  Service  of  Dr.  Harold  Neuhof] 

Since  the  advent  of  the  use  of  chemotherapj'  in  the  treatment  of  pyogenic 
infections  and  septicemia,  recovery  in  a  number  of  cases  of  cavernous  sinus 
thrombosis  has  been  reported.  A  review  of  the  literature  reveals  that  several 
non-fatal  cases  had  been  observed  in  the  pre-sulfanilamide  era. 

The  occurrence  of  ca\'ernous  sinus  thrombosis  has  always  been  so  closely 
linked  with  a  fatal  outcome  that  the  survival  of  the  patient  tends  to  cast  doubt 
upon  the  authenticity  of  the  diagnosis.  The  classical  picture  of  an  infection 
of  the  upper  lip,  nose  or  forehead,  followed  by  septicemia,  proptosis,  exoph- 
thalmus  and  death  is  usually  brought  to  mind.  However,  it  must  not  be  for- 
gotten that  the  cavernous  sinus  may  be  involved  from  other  areas  and  the 
disease  may  run  a  subacute  or  even  chronic  course. 

Eagleton,  in  a  monograph  on  the  subject,  reviewed  the  literature  up  to  1926, 
and  reported  twenty-five  personal  cases,  with  four  recoveries.  In  three  of  these 
the  diagnosis  was  proven  by  operation.  He  emphasized  the  fact  that  the 
cavernous  sinus  could  be  involved  not  only  from  the  face  but  also  from  the  teeth, 
the  sphenoid  sinus,  the  tonsils  and  the  mastoids.  He  formulated  the  following 
criteria  necessary  for  the  diagnosis  of  cavernous  sinus  thrombosis:  1)  known 
site  of  infection;  2)  septicemia;  3)  obstructive  symptoms — fullness  of  retinal 
veins,  proptosis,  exophthalmus,  collateral  venous  circulation;  4)  ocular  nerve 
paralysis;  5)  abscess  of  the  soft  parts;  6)  meningeal  signs.  Eagleton  also  dif- 
ferentiated between  the  acute  infective  type  of  thrombosis  and  the  chronic  com- 
pensatory lesion.  It  is  in  the  latter  group  that  most  of  the  recoveries  are 
reported. 

Cavenagh,  in  1936,  reviewed  the  literature  of  the  previous  ten  years  and  found 
reports  of  twelve  recovered  cases;  to  these  he  added  one  of  his  own.  He  con- 
cluded that  up  to  1936  there  were  seven  authentic  recoveries  in  the  acute  infective 
type  and  thirty  in  the  chronic  compensatory  group.  Of  the  seven  acute  cases, 
three  recovered  following  operation,  and  of  the  thirty  chronic  cases,  two  recovered 
following  operation. 

Since  1936  a  number  of  recoveries  from  cavernous  sinus  thrombosis  have  been 
reported.  ]\Iost  of  these  have  been  ascribed  to  the  use  of  chemotherapy,  oc- 
casionally combined  with  heparin.  One  must  remember  that  the  thrombosis 
of  the  sinus  may  be  due  to  a  non-infected  clot  which  will  give  all  the  signs  and 
symptoms  necessary  for  the  diagnosis  while  the  actual  suppuration  is  perisinus 
in  location.  That  this  may  occur  has  been  shown  in  excised  veins  from  other 
parts  of  the  bod3\  In  a  number  of  the  cases  reported  as  cured  by  an  operation 
on  the  cavernous  sinus,  it  is  questionable  whether  the  blood  clot  found  in  the 
vein  was  suppurative  in  character. 
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At  the  present  time,  we  must  also  evaluate  the  abilitj'  of  chemotherapy  to 
sterilize  an  early  infected  thrombus,  thereby  producing  an  aseptic  venous  throm- 
bosis. The  case  reported  here  presented  all  the  criteria  necessary-  for  the 
diagnosis  of  cavernous  sinus  thrombosis:  infection  on  the  nose;  positive  blood 
culture;  obstructed  venous  circulation;  ocular  nerve  paralysis,  and  meningeal 
signs.  The  staphylococcus  antitoxin  was  given  after  one  blood  culture  had 
been  reported  as  negative  and  chnical  improvement  had  already  begim.  Its 
therapeutic  effect  in  this  case  is  therefore  questionable. 

This  patient  was  one  of  the  early  cases  of  pyogenic  sepsis  treated  by  sulfanila- 
mide at  The  Mount  Sinai  Hospital.  The  drug  was  given  in  doses  of  one  gram 
three  times  daily,  which  is  a  small  dose  even  for  a  thirteen  j-ear  old  girl.  Un- 
fortunately, no  blood  sulfanilamide  determinations  were  made,  therefore,  we 
cannot  tell  how  much  of  a  therapeutic  efTect  might  be  expected  from  the  drug 
in  this  instance.  Fiu-thermore,  it  must  be  remembered  that  this  was  an  infec- 
tion due  to  the  staphylococcus  aureus  upon  which  suhanilamide  does  not  have 
too  great  an  effect. 

CASE  REPORT 

History  (Adm.  414819).  M.  H.,  a  girl,  aged  13,  was  admitted  to  The  Mount  Sinai  Hos- 
pital, on  September  30,  1937.  There  was  nothing  of  importance  in  the  past,  personal  or 
family  history.  The  present  illness  began  four  daj-s  before  admission  when  the  patient's 
nose  began  to  be  painful  and  gradually  became  swollen  and  reddened.  The  pain  increased. 
On  the  day  of  admission  the  swelling  spread  to  involve  the  right  eye.  The  patient  had  a 
chill,  which  lasted  ten  minutes,  the  night  before  admission.  Pus  had  been  squeezed  from 
the  point  of  maximum  swelling,  followed  bj-  pain  over  the  entire  right  side  of  the  face,  ear, 
posterior  neck  and  down  the  back.    There  was  also  substernal  pain  on  deep  inspiration. 

Examination.  On  admission  the  patient's  temperature  was  105.6°F.  She  was  lethargic 
and  difficult  to  arouse.  There  were  occasional  facial  twitches.  The  right  side  of  the  nose 
was  swollen  and  tender,  with  a  red  5  em.  scab  in  the  center.  There  was  spontaneous  hori- 
zontal nystagmus.  There  was  complete  ophthalmoplegia  on  the  right.  There  was  hypo- 
reflexia  and  a  suggestion  of  right  papilledema. 

The  neurological  consultant,  on  October  1,  1937,  found  the  following:  "Right  eye  bulges 
more  prominently  than  the  left.  Patient  is  stuporous  and  poorly  cooperative.  There  is 
slight  rigidity  of  the  neck  and  suggestive  Brudzinski  sign  on  the  right.  The  deep  reflexes 
are  depressed,  abdominal  reflexes  absent,  plantar  responses  equivocal.  There  is  no  gross 
loss  of  power  in  the  extremities.  There  is  nj'stagmus  on  horizontal  gaze,  and  definite 
paralysis  of  the  right  external  rectus  muscle.  There  is  good  motion  of  the  right  eye  to 
the  left  but  very  poor  response  on  upward  gaze.  The  right  fundus  appears  to  show  blurring 
of  the  disc  margins  and  increase  in  caliber  of  the  veins.  The  left  fundus  is  within  normal 
limits.  Localizing  signs  are  suggestive  of  early  cavernous  sinus  thrombosis  but  not  defi- 
nitely so." 

The  following  day  the  neck  was  moderately  rigid;  there  was  a  bilateral  Kernig  and  ques- 
tionable left  Babinski  sign.  The  patient  seemed  more  alert  but  ophthalmoplegia  and 
blurring  of  the  right  disc  persisted. 

Lumbar  puncture  on  October  3  showed  an  initial  pressure  of  250  mm.  of  water,  with 
prompt  rise  and  fall  on  jugular  compression.  After  removal  of  10  cc.  of  cerebrospinal  fluid 
the  pressure  was  160  mm.  of  water.  There  were  23  cells  per  cm.;  Pandy  reaction,  negative; 
no  organisms  on  smear  or  culture. 

The  neurological  consultant  then  found  the  third  nerve  involvement  on  the  right  to  be 
more  marked  as  evidenced  by  ptosis  and  increased  weakness  of  upward  gaze.  Nystagmus 
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and  external  rectus  palsy  persisted.  There  was  suggestive  hypalgesia  over  the  right  side 
of  the  face. 

Oh  October  5  the  patient  was  alert  and  cooperative.  There  were  tenderness  and  pain 
in  the  left  wrist  suggestive  of  a  metastatic  lesion.  The  neurologist  now  felt  that  the  picture 
was  definitely  that  of  cavernous  sinus  thrombosis  and  the  ophthalmologist  reported  as 
follows:  "There  is  edema  and  venous  engorgement  of  the  right  lids,  which  apparently  was 
more  marked  previouslj'.  There  is  no  definite  proptosis  but  there  is  marked  limitation  of 
motion  of  the  right  eye,  externally  and  upward.  There  is  marked  ptosis  of  the  upper  lid. 
There  is  nystagmus  of  both  eyes  on  lateral  gaze  which  the  patient  says  has  always  been 
present.  Pupils  react  normally.  Fundi  are  normal  save  for  dilatation  of  the  veins  on 
the  right. 

"Summary.  Sixth  nerve  and  partial  third  nerve  involvement,  as  well  as  venous  stasis 
presumably  occurring  behind  the  sphenoidal  fissure  in  the  region  of  the  cavernous  sinus." 

Marked  dilatation  of  the  transverse  veins  of  the  right  upper  eyelid  was  noted  two  days 
later,  and  on  October  9  there  was  a  recession  of  the  edema  of  the  lids  but  an  increase  in  the 
congestion  of  the  veins  of  right  upper  eyelid.  The  next  day  the  patient  complained  of  pain 
and  tenderness  over  the  left  iliac  crest,  but  in  four  days  the  local  inflammation  had  sub- 
sided .  The  eye  paralyses  were  still  present .  The  lesion  on  the  left  hand  had  become  asymp- 
tomatic and  the  iliac  lesion  was  much  improved.  Following  this  there  was  gradual  im- 
provement until  her  discharge  on  November  9,  1937.  On  discharge  there  still  was  a  slight 
ptosis  of  the  upper  eyelid  and  pronounced  paralysis  of  the  right  external  rectus  muscle. 
There  were  numerous  dilated  veins  over  the  right  upper  eyelid. 

During  her  stay  in  the  hospital  her  temperature  ranged  between  104.6°  and  105.6°F.  for 
the  first  five  daj's  and  then  gradually  subsided.  Blood  cultures  were  as  follows:  September 
30,  positive  for  staphylococcus  aureus  A,  11  colonies  per  cc;  October  2,  12  colonies  per  cc; 
October  5,  negative ;  October  10,  staphylococcus  aureus  A  in  two  flasks ;  October  14,  negative . 
The  pus  from  the  nasal  furuncle  yielded  staphylococcus  aureus  A,  streptococcus  viridans 
and  B  proteus.  Blood  examination  on  October  5  showed  white  blood  cells,  16,400;  poly- 
morphonuclear leucocytes,  79  per  cent  (non-segmented  25  per  cent) ;  lymphocytes,  14  per 
cent;  mj-elocytes,  4  per  cent;  myeloblasts,  1  per  cent;  monocytes,  1  per  cent;  unclassified 
cells,  1  per  cent;  urea  nitrogen,  13  mg.  per  cent;  blood  sugar,  155  mg.  per  cent;  Wassermann, 
reaction,  negative. 

Radiographic  examinations  of  the  chest,  pelvis,  hips  and  both  hands  were  negative. 

Treatment.  The  patient  received  100,000  units  of  Staphylococcus  Antitoxin  (Lederle), 
intramuscularly,  over  a  three  day  period  from  October  5  to  October  7,  1937.  Sulfanilimide 
was  given  in  one  gram  doses  on  an  average  of  three  times  a  day  from  October  1  to  October  7 
inclusive,  totalling  27  gm.  orally. 

Follow-up.  .  The  patient  was  seen  in  the  follow-up  clinic  periodically  after  discharge  from 
the  Hospital.  In  December,  1937,  there  was  beginning  function  in  the  right  external  rectus 
muscle  and  by  April,  1938,  the  mobility  of  the  eye  was  normal.  There  was  a  persistent  slight 
narrowing  of  the  right  palpebral  fissure  and  there  was  dilatation  of  the  venous  network 
of  the  right  eyelids,  more  marked  in  the  upper. 

In  August,  1938,  a  small  lump,  which  had  persisted  over  the  left  iliac  crest,  opened  spon- 
taneously with  the  discharge  of  a  small  quantity  of  pus.  The  patient  was  readmitted  to 
the  Hospital  where  a  chronic  abscess  was  incised  and  packed.  There  was  no  bone  involve- 
ment. On  May  16,  19.39.  the  iliac  abscess  had  entirely  healed  and  the  right  eye  still  showed 
dilated  veins  and  very  slight  ptosis. 

SUMMARY 

A  case  having  all  the  signs  and  sj^mptoms  of  cavernous  sinus  thrombosis  is 
reported.  The  patient  recovered.  Both  staphylococcus  antitoxin  and  sulfanil- 
amide were  used.    The  antitoxin  was  given  after  clinical  improvement  had 
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begun;  the  therapeutic  effect  of  the  sulfanilamide  is  open  to  question.  Ap- 
proximately seven  similar  cases  of  cavernous  sinus  thrombosis  ^^-ith  recovery 
were  reported  in  the  entire  pre-chemotherapy  era.  Approximately  the  same  num- 
ber have  been  reported  as  cured  with,  chemotherapy  and  heparin. 
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ESSAYS  OX  THE  BIOLOGY  OF  DISEASE^ 


ELI  MOSCHCOWITZ,  M.D. 

The  continued  separation  of  disease  into  types  can  be  pressed  too  far,  and  a  sub- 
division which  may  perhaps  have  some  immediate  practical  use  can  help  to  conceal 
widerlying  jnechanistns  held  in  common  and  thus  to  hinder  progress  in  studying 
disease. — Sir  Thomas  Lewis 

When  chronic  disease  is  closely  observed  one  appreciates  that  many  diseases 
are  not  sharply  defined  genera  but  transitions  of  morbid  states  from  one  to 
another.  Much  of  the  differentiation  that  has  resulted  from  more  refined  ob- 
servation and  more  detailed  laboratory  investigation  has  tended  to  confuse  rather 
than  to  simplify  the  issue  and  has  caused  the  classification  of  disease  to  be  more 
artificial  than  biologic.  Too  often  diseases  are  classified  according  to  a  mere 
grouping  of  signs  and  symptoms,  rather  than  in  relation  to  a  precise  etiology  or 
a  well  observed  consistent  pathogenesis.  Many  chi'onic  diseases,  like  biologic 
species,  present  an  evolution  from  the  primitive  or  embryonic  to  a  full-fledged 
form.  It  would  be  just  as  consistent  to  classify  the  earliest,  the  intermediate 
and  the  final  phases  of  disease  as  separate  entities  as  it  would  be  to  classify  the 
tadpole  and  the  frog  as  different  species. 

Most  of  the  confusion  in  classifying  disease  comes  from  an  ignorance  of  the 
causes  of  disease.  As  long  as  the  cause  of  many  chronic  maladies  is  unknown, 
so  long  will  one  be  forced  to  classif}^  disease  on  the  basis  of  chnical  differentials. 
This  does  not  mean,  however,  that  mere  modification  of  disease  processes  require 
separate  classification.  Time  and  again  conditions  that  are  regarded  as  separate 
disease  entities  eventuallj^  prove  to  be  onh'  biologic  sports  or  mutations. 

It  is  not  generally  realized  that  those  whose  entire  medical  experience  centers  in 
hospitals  and  consultation  work  see  only  a  small  cross  section,  usually  the  terminal 
one  of  the  disease.  Of  the  previous  life  cycle  of  the  disorder  they  are  ignorant; 
at  best  the  previous  cycle  maj'  sometimes  be  painfully  reconstructed.  To  be 
able  to  follow  a  malady  from  the  beginning  to  the  end  is  the  special  privilege  of 
the  practitioner  and  the  problem  of  unraveling  the  evolution  of  morbid  processes 
is  his.  MacKenzie  recognized  this  years  ago,  and  the  institute  in  St.  Andrews, 
in  which  the  very  beginnings  of  disease  are  studied,  is  the  outcome  of  his  re- 
I  flections. 

j  In  the  absence  of  a  knowledge  of  etiology,  one  of  the  best  bases  for  the  clas- 
1  sification  of  chronic  disease  is  a  uniform  and  consistent  pathogenesis.  One  may 
I  even  be  unaware  of  the  precise  progress  of  events,  of  a  correct  teleologic  inter- 

j  1  This  is  the  first  chapter  introducing  a  series  of  essays  by  Dr.  Eli  Moschcowitz  in  which, 
;  as  he  points  out  in  the  preamble,  an  attempt  will  be  made  to  interpret  certain  forms  of 
.  chronic  disease  from  the  biological  viewpoint,  as  opposed  to  the  current  trend  toward  rigid 
(  classifications  implying  a  concept  of  disease  as  a  more  or  less  static  phenomenon. 

According  to  present  plans,  these  essays  will  appear  in  consecutive  issues  of  the  Journal 
I  of  The  Mount  Sinai  Hospital.  It  is  also  quite  probable  that  when  the  publication  of  the 
j  projected  series  of  essays  is  completed,  the  several  installments  will  be  assembled  and 
printed  in  a  monograph,  should  the  demand  for  such  a  volume  justify  such  a  step. — Ed. 
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pretation,  but  one  is  safe  in  saying  that  maladies  that  have  the  same  pathogenesis 
are  usualh"  intimateh-  related.  At  the  outset,  therefore,  diseases  may  be  clas- 
sified into  two  great  divisions.  Those  which  have  a  well  established  pathogenesis 
possess  the  dignity  of  a  distinct  genus  or  disease;  those  which  have  been  classified 
on  the  basis  of  a  mere  grouping  of  clinical  phenomena  are  sjudromes. 

This  question  of  evolution  of  morbid  states  is  not  merelj''  a  matter  of  correct 
interpretation.  Current  statistics  on  nosology  lose  much  of  their  significance, 
or  even  all  of  it,  because  the  recording  clinician  did  not  note  in  what  phase  of  the 
process  the  s^-niptomor  sign  occurred.  One  might  as  well  try  to  correlate  a  num- 
ber of  unrelated  variables. 

Studies  in  this  direction  will  tend  not  to  split  up  disease  complexes,  as  was  so 
commonly  done  in  the  past,  but  to  unify  them.  In  other  words,  the  purpose  of 
these  essays  is  to  emphasize  the  djuamic  as  opposed  to  the  static  approach  in 
the  study  of  disease.    Relati\-ity  has  its  field  in  medicine  as  well  as  in  physics. 

CHAPTER  1 

The  Biology  of  Hypertexsiox  of  the  Pulmonary  Circuit 

In  a  series  of  770  consecutive  autopsies  (1)  I  found  arteriosclerosis  of  the 
pulmonary  artery  in  6.5  per  cent.  Moreover,  if  simultaneous  observations 
upon  the  incidence  of  gross  sclerosis  of  the  aorta  and  pulmonary  artery  are 
made,  a  remarkable  circumstance  is  discovered  that  appears  to  have  been 
hitherto  overlooked,  namely,  that  thej'  are  completely  independant.  In  other 
words,  arteriosclerosis  may  be  present  in  the  pulmonary  artery  with  complete 
absence  in  the  aorta  and  vice  versa.  -.\s  a  matter  of  fact,  the  simultaneous 
presence  of  gross  arteriosclerosis  in  both  the  pulmonary  arter}'  and  the  aorta 
is  the  exception  rather  than  the  rule.  This  independence  in  incidence  furnishes, 
in  my  opinion,  the  stronge.st  argument  that  the  mechanistic  factor,  namely, 
intravascular  pressure,  is  dominant  in  the  production  of  arteriosclerosis. 

When  arteriosclerosis  of  the  pulmonary  artery  is  found,  the  following  under- 
lying conditions  are  present. 

1.  Mitral  disease,  either  stenosis  or  insufficiency.  This  is  by  far  the  most 
common. 

2.  In  permanent  emphysema  whether  secondary  to  asthma  or  to  senility. 

3.  In  any  lesion  of  the  lungs  that  causes  A\-idespread  obhteration  of  the  paren- 
chj'ma,  such  as  fibroid  tuberculosis,  bronchiectasis,  pulmonary  abscess,  inter- 
stitial pneumonitis  (e.g.  silicosis),  carcinomatous  lymphangitis  (Greenspan  (2)) 
or  widespread  pleural  adhesions. 

4.  In  cardiac  disorders  that  lead  to  prolonged  right  heart  failure,  for  instance, 
coronary  dLsea.se,  adherent  pericardium,  "spent"  Graves'  syndrome  or  kypho- 
scolio.sis. 

5.  In  open  ductus  Botalli  or  other  .shunts  between  the  right  and  left  hearts, 
but  only  when  the  .shunt  is  from  left  to  right. 

Under  no  other  conditions  with  the  rare  exception  of  a  decrescent  lesion 
that  only  occurs  in  senility,  does  arteriosclerosis  of  the  pulmonary  artery  occur. 
Arteriosclerosis  of  the  pulmonarj'  arterj'  is  independant  of  age  and  sex.  It 
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occurs  even  during  the  first  year  of  life  (Zur  Linden  (3),  Watjen  (4))  in  the 
presence  of  a  congenital  cardiac  lesion.  The  lesions  do  not  differ  from  those 
of  arteriosclerosis  of  the  aorta  or  of  the  larger  trunks  of  the  greater  circulation 
except  that  atheroma  is  not  so  pronounced  and  calcification  is  rare.  The  lesions 
affect  the  larger  branches  and  the  arterioles  simultaneously  and  are  always 
accompanied  by  changes  in  the  puhnonary  capillaries  in  the  form  of  dilatation 
and  thickening  of  the  walls  (IVIoschcowitz  (1),  Parker  and  Weiss  (5))  precisely 
comparable  in  morphology  to  those  found  in  the  glomeruli  of  the  kidney  in 
hypertension  of  the  greater  circulation.  To  the  summation  of  these  changes, 
the  term,  arteriocapillary  fibrosis,  employed  by  Gull  and  Sutton,  may  be 
aptly  applied. 

The  common  denominator  in  the  conditions  above  named  is  an  increase 
in  the  pulmonary  vascular  resistance,  and  while  we  regrettably  have  no  method 
of  measiuing  the  pressure  in  the  pulmonary  artery,  we  can  predicate  that  on  a 
purely  mechanistic  basis,  the  pressure  within  the  pulmonary  vascular  circuit 
must  be  raised.  A  stenotic  mitral  valve  causes  an  increased  tension  within  the 
left  auricle  which  is  transmitted  backward  through  the  pulmonary  veins  and 
thence  to  the  alveolar  capillaries.  In  mitral  insufficiency  the  tension  in  the 
left  auricle  is  increased  through  regurgitation  into  this  cavity.  In  emphysema, 
the  increased  resistance  is  the  result  partly  of  extensive  destruction  of  the 
capillary  bed  and  partly  by  compression  and  stretching  of  the  interalveolar 
arterioles  due  to  the  expansion  of  the  alveoli  (Cloetta  (6)).  Extensive  chronic 
infiltrations  of  the  lung  cause  an  increased  peripheral  resistance  by  the  destruc- 
tion of  a  considerable  part  of  the  capillary  bed.  Failure  of  the  right  heart  may 
be  direct  as  the  result  of  mitral  disease  or  indirect  after  primary  failure  of  the 
left  ventricle.  When  the  left  ventricle  becomes  insufficient,  there  is  an  incom- 
plete discharge  of  blood,  as  a  result  the  left  auricle  cannot  discharge  itself  com- 
pletely, and  the  blood  dams  backward  through  the  puhnonary  veins  resulting 
in  an  increased  resistance  to  the  flow  of  blood  from  the  right  ventricle.  In 
communications  between  the  two  sides  of  the  heart  (when  the  shunt  is  from 
left  to  right)  the  increased  resistance  is  due  to  the  increased  quantity  of  blood 
thrown  into  the  right  heart  through  the  open  communication.  The  explanation 
for  the  increased  resistance  in  the  pulmonary  circuit  following  advanced  ky- 
phoscoliosis is  not  entirely  clear.  It  is  partly  due  to  compression  of  the  lungs 
by  atelectasis  and  compensatory  emphysema,  to  kinking  of  the  pulmonary 
vessels,  and  to  the  attacks  of  repeated  bronchitis  to  which  these  patients  are 
subject.    (Fishberg  (7)). 

These  mechanisms  fulfill  the  requirements  of  Wiggers  (8)  for  the  production 
of  hypertension  of  the  pulmonary  circuit,  namely,  1)  the  minute  output  of  the 
right  ventricle,  2)  the  resistance  and  capacity  changes  in  the  pulmonary  circuit, 
3)  back  pressure  resistance  produced  in  the  left  heart  by  changes  in  the  systemic 
circuit. 

Whether  there  is  a  primary  sclerosis  of  the  pulmonary  artery  is  very  much 
open  to  question.  I  (9)  have  already  discussed  the  matter  in  the  past.  The 
number  of  reported  cases  are  few,  and  when  sufficient  data  are  at  hand,  by 
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far  the  majority  of  reported  cases  do  not  pass  a  strict  critique.  This  appUes 
especially  to  the  much  quoted  cases  of  Ayerza's  disease,  which  on  strict  anah^sis 
deserves  no  recognition  for  it  is  in  no  sense  a  primarj'  arteriosclerosis  but  is  a 
condition  secondary  to  various  pulmonary  lesions.  Moreover,  there  is  no 
proof  that  it  is  syphihtic. 

The  clinical  evolution  of  hypertension  of  the  pulmonary  circuit 

The  first  consequence  of  clinical  importance  is  anoxemia  due  to  the  inter- 
ference of  the  passage  of  oxygen  because  of  the  increased  thickness  and  fibrosis 
of  the  capillaries  of  the  alveolar  wall.  In  shunts  between  the  right  and  left 
hearts  the  anoxia  is  aggravated  by  the  amount  of  unsaturated  blood  that  is 
poured  into  the  left  heart.  The  anoxemia  results  in  an  increase  in  the  percentage 
of  reduced  hemoglobin  in  the  blood  resulting  in  one  of  the  conspicuous  cUnical 

EVOLUTION  OF  HYPERTEXSIOX  OF  THE  PULMONARY  CIRCUIT 

Arteriosclerosis  of  pulmonary 
arteries 

Pulmonary  arteriocapillary  fibrosis 

1.  Mitral  stenosis  (rheumatic 
or  arteriosclerotic)  /  /  Right  heart  failure 

2.  Emphysema  (senile  or  asthmatic)  /  //  Pulmonic  insufficiency 

3.  Diminution  in  lung  capacity  '  '  '  ^Pulmonic  infarction 

(chronic  tuberculosis,  tumors)  — >  Hypertension  of/" 

the  pulmonary-^Passive  congestion  of  the  liver 

4.  Long-standing  left  heart  failure     circulation  (cardiac  cirrhosis) 
leading  to  right  failure                              \  \  W 

\  \  Passive  congestion  of  the  spleen 

5.  Shunts  between  right  and  left  \  \  \ 
heart  \\  Passive  congestion  of  kidneys 

'^Hypertension  of  cerebrospinal 
^  circuit 

Anasarca 

phenomena  of  hypertension  of  the  pulmonary  circuit,  nameh',  cyanosis.  Lunds- 
gaard  and  Van  Slyke  (10)  have  estimated  that  it  requires  at  least  6- to  7 
per  cent  mean  capillary  un.saturation  of  oxygen  before  cyanosis  appears.  When 
failure  of  the  right  heart  ensues,  the  cyanosis  is  enhanced  because  of  two  super- 
imposed mechanisms:  the  slowing  of  the  peripheral  capillary  flow  resulting  in 
increased  reduction  and  the  increase  in  venous  pressure.  Goldschmidt  and 
Light  (11)  have  shown  that  cyanosis  is  in  large  part  due  to  the  subcapillary 
venous  plexu-ses,  even  in  the  absence  of  capillary  unsaturation. 

The  first  compensatory  result  of  the  prolonged  anoxemia  is  polycythemia, 
produced  by  a  hyperpla.sia  of  the  bone  marrow. 

The  succeeding  compensating  mechanism  is  an  increa.se  in  circulating  blood 
volume.  This  is  observable  only  in  long  standing  cases  of  hj-pertension  of  the 
pulmonary  circuit,  especially  tho.se  that  have  been  through  repeated  attacks 
of  failure.    The  mechanism  is  allied  to  the  poh'uria  that  follows  progressive 
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renal  insufficiency.  For  a  long  time,  especially  among  hematologists,  secondary 
polycythemia  was  differentiated  from  polycythemia  vera  by  the  fact  that  in 
the  latter  the  blood  volume  was  uniformlj^  high  while  in  secondary  polycythemia 
it  was  uniformly  low;  but  the  transition  in  secondary  polycj'themia  from  a  low 
to  an  elevated  blood  volume  is  altogether  too  common  to  be  employed  as  a 
differential. 

Parallel  with  the  foregoing,  other  compensatory  mechanisms  following  hyper- 
tension of  the  pulmonary  circuit  take  place.  First,  progressive  hypertrophy 
and  eventualh'  dilatation  of  the  right  ventricle.  Second,  dilatation  of  the 
pulmonary  arterj'  with  the  development  of  a  pulmonary  conus  visible  by  .x-ray. 
In  long  standing  cases,  the  resulting  dilatation  of  the  pulmonic  ring  results  in 
pulmonary  artery  insufficiency  and  the  development  of  a  Graham-Steele  mur- 
mur. Occasionally,  the  dilatation  of  the  main  branches  of  the  pulmonary  artery 
maj'  be  so  great  as  to  produce  dancing  shadows  at  the  hilum  of  the  lung.  This 
is  particularly  notable  in  cases  of  so-called  primary  dilatation  of  the  pulmonary 
artery  (Oppenheimer  (12)).  Third,  concomitant  with  the  sclerosis  of  the 
pulmonary  artery  there  occurs  sclerosis  of  the  lining  of  those  chambers  of  the 
heart  that  are  subject  to  increased  pressure.  These  are  usually  the  left  and 
right  auricle  and  the  right  ventricle.  In  uncompHcated  emphysema  when  the 
peripheral  resistance  is  within  the  capillary  bed,  the  left  auricle  is  not  involved. 
The  pulmonary  veins  also,  as  a  rule,  become  involved  by  phlebosclerosis,  except 
of  course  in  emphysema.  In  my  observations,  sclerosis  of  the  lining  of  the  left 
ventricle  does  not  occur  in  hypertension  of  the  pulmonary  circuit  except  when 
the  latter  is  secondary  to  some  lesion  that  produces  primary  failure  in  the  left 
ventricle,  such  as  an  aortic  lesion,  coronary  sclerosis  or  hypertension  of  the  greater 
circulation. 

Eventually,  in  protracted  cases  of  hypertension  of  the  pulmonary  circuit 
when  the  dilatation  of  the  right  ventricle  becomes  extreme,  dilatation  of  the 
tricuspid  ring  ensues,  resulting  in  a  relative  tricuspid  insufficiencJ^  Such  an 
insufficiency  is  further  enhanced  by  sclerosis  and  thickening  of  the  vah'es,  that 
goes  hand  in  hand  with  the  sclerosis  and  thickening  of  the  endocardium. 

Further  anatomical  consequences  of  hj'pertension  of  the  pulmonary  circuit 
are  congestion  of  the  viscera,  especially  of  the  lungs,  liver,  spleen  and  kidneys. 
These  lesions  are  due  primarilj'  to  \-enous  engorgement  but  not  necessarily,  it 
should  be  emphasized,  to  an  increased  venous  pressure.  These  morphologic 
changes  do  not  as  a  rule  affect  the  function  of  these  organs  in  the  compensated 
phase  of  hypertension  of  the  pulmonary  circuit. 

In  time,  unless  life  is  compromised  b}^  intercurrent  disease,  failure  ensues 
due  to  the  breaking  down  of  the  compensator}^  mechanisms.  A  circulatory 
balance  is  maintained  for  a  long  time  because  the  right  side  of  the  heart  compen- 
sates for  the  increased  resistance  by  an  increase  in  the  amplitude  of  the  contrac- 
tion of  the  ventricle.  But  the  initial  tension,  if  continued,  eventually  stretches 
the  ventricular  walls  beyond  the  point  where  a  complete  contraction  is  possible, 
and  a  certain  amount  of  residual  blood  remains  in  diastole  within  the  right 
ventricle,  resulting  in  dilatation.    This  dilatation  in  turn  forces  the  right  auricle 
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to  empty  against  a  positive  pressure  and  an  increase  in  venous  pressure  results. 
A  rise  in  venous  pressure  therefore  is  one  of  the  earhest  manifestations  of  right- 
sided  cardiac  failure  and  the  degree  of  the  elevation  corresponds  broadly-  to  the 
degree  of  failure.  Usually,  right  sided  heart  failure  responds  to  therapy,  but 
recurrences  are  the  i-ule  and  in  time  the  attacks  become  progressively  less  re- 
sponsive, become  more  frequent  and  a  time  comes  T\-hen  a  state  of  chronic  failure 
persists.  VChen  this  arises,  a  host  of  secondary  and  widespread  physiological 
and  morphological  changes  occur  which  are  reflected  clinicall)-.  These  may 
be  discussed  topogi-aphically. 

a.  Lutigs.  The  later  stages  of  arteriocapillary  fibrosis  become  manifest. 
The  alveolar  walls  become  greatly  thickened  with  corresponding  diminution  in 
the  size  of  the  alveoh  with  resultant  diminution  in  vital  capacity.  The  fibrosis 
progressively  increases  and  in  exceptional  instances,  revei-sion  to  the  embryonal 
U'pe  of  lung  takes  place.  As  the  result  of  a  combination  of  the  slowing  of  the 
blood  stream,  pulmonary  engorgement  and  arteriosclerotic  disease  of  the  blood 
vessels,  hemorrhagic  infarcts  are  common  which  may  remain  as  such  or  induce 
consoHdation  in  greater  or  lesser  areas.  In  the  process  of  healing,  infarcts  may 
increase  the  fibrosis.  These  morphological  changes  result  in  an  increasing 
anoxemia,  cyanosis  and  polycj'themia. 

The  dyspnea  which  in  the  compensated  phases  was  exertional  is  now  orthop- 
neic.  Hemoptyses  are  conmion  and  occasionally  pneumonic  consolidation 
ensues  with  its  consequences. 

b.  Pleura.  The  cause  for  the  development  of  hydrothorax  in  right -sided 
heart  failure  is  in  a  large  measure  the  resultant  of  the  locahzed  expression  of 
general  venous  engorgement.  But  there  must  be  other  factors  to  account  for 
its  frequent  unilaterality  and  especially  for  its  common  localization  to  the 
right  side.  A  complete  answer  to  this  problem  has  not  yet  been  adduced.  For 
a  discussion  see  (Fishberg  (7)). 

c.  Liver.  In  chronic  failure,  the  venous  engorgement  of  the  hver  causes 
an  increase  in  size.  In  my  experience,  enlargement  of  the  Uver  sufficient  to 
make  it  palpable  does  not  as  a  rule  occur  in  hypertension  of  the  pulmonary  cir- 
cuit unless  failure  is  or  has  been  present,  and  the  longer  the  history  of  failure, 
the  larger  the  liver.  The  morphologic  changes  that  take  place  in  the  liver  in 
prolonged  right  sided  cardiac  failure  are  particularly  pertinent  in  respect  to  the 
development  of  cardiac  cirrhosis.  The  conventional  explanation  hitherto  has 
been  that  cardiac  cirrhosis  is  the  result  of  a  replacement  fibrosis  consequent  to 
the  atrophy  pressure  of  the  liver  lobules  that  occurs  around  the  dilated  central 
veins.  Some  years  ago  (13)  I  submitted  another  explanation  based  upon  the 
finding  of  phlebosclerosis  of  the  hepatic  veins.  Such  a  sclerosis  is  only  found 
in  long  standing  cases  of  hypertension  of  the  pulmonary  circuit  with  a  history 
of  ref)eated  attacks  of  failure.  The  onh'  reasonable  explanation  for  this  phle- 
bosclerosis is  the  prolonged  elevated  venous  pressure  within  the  hepatic  veins 
transmitted  backward  from  the  inferior  vena  cava  into  the  hepatic  veins.  In- 
deed, I  pointed  out  at  that  time  that  increased  venous  pressure  is  the  sine  qua  non 
for  ever}'  variety  of  true  phlebosclerosis  found  in  the  human  organism.    In  my 
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interpretation,  cardiac  cirrhosis  represents  a  capillary  sclerosis  due  to  the  further 
transmission  of  the  increased  pressure  in  the  hepatic  veins  directly  into  the 
communicating  central  veins.  In  other  words,  the  mechanism  is  precisely 
analogous  to  the  conditions  encountered  in  the  pulmonary  circuit.  In  the  liver 
the  hepatic  veins  occupy  the  place  of  the  pulmonary  arter}',  while  the  capil- 
laries around  the  central  veins  represent  the  capillaries  of  the  pulmonary  alveoli. 
The  main  differences  between  the  two  systems  is  that  in  one  the  main  vessel 
is  arterial  while  in  the  other  it  is  venous  and  while  in  the  former  the  blood  flows 
awaj'  from  the  heart,  in  the  hver  it  flows  toward  the  heart;  but  these  differences 
do  not  minimize  the  significance  of  the  pressure  changes.  It  remains  a  fact 
that  cardiac  cirrhosis  of  any  degree  at  least,  is  never  found  unassociated  with 
sclerosis  of  the  hepatic  veins,  and  in  patients  in  whom  a  prolonged  increase  in 
venous  pressure  can  be  predicated.  Some  of  the  most  pronounced  instances 
of  cardiac  cirrhosis  I  have  ever  encountered  occur  in  patients  with  constrictive 
pericarditis,  in  whom  prolonged  high  venous  pressures  are  the  rule. 

In  the  early  stages  of  hypertension  of  the  pulmonary  circuit  the  engorged  liver 
represents  a  compensator}'  phenomenon  and  serves  as  an  important  component 
of  the  various  venous  blood  depots  that  act  as  a  release  for  the  increase  in  venous 
pressure.  In  the  later  stages,  when  cirrhosis  has  supervened  this  blood  depot 
becomes  considerably  compromised  and  renders  compensation  more  difficult  to 
attain.  Furthermore,  as  a  result  of  the  increased  resistance  engendered  hj  the 
sclerosis  of  the  intrahepatic  capillary  barrier,  an  increased  pressure  in  the 
portal  circuit  ensues,  and  if  sufficiently  intense,  ascites  results. 

Concomitantl.y  with  these  changes,  other  functions  of  the  liver  become  com- 
promised. Thus  with,  the  bromsulfalein  test,  Jolliffe  (14)  found  impairment 
of  liver  function  in  90  per  cent  of  his  cardiac  patients.  The  urobilinogen  is 
usually  increased  in  the  stools  and  in  the  urine  (Eppinger).  Hyperbilirubinemia 
is  the  rule  in  advanced  right -sided  failure  and  in  a  broad  wa.y  parallels  the  dura- 
tion and  the  intensity  of  the  failure.  If  sufficiently  pronounced  it  produces 
jaundice. 

d.  Spleen.  In  the  early  stages  of  hypertension  of  the  pulmonary  circuit 
without  failure,  the  organ  is  deeply  congested  and  cj^anotic;  the  venous  sinuses 
are  dilated  and  engorged  with  blood  and  while  the  organ  is  enlarged  it  is  rarely 
palpable.  When  failure  takes  place,  the  organ  enlarges  considerably,  but  at 
the  same  time,  fibrosis  occurs  of  varying  degrees  depending  upon  the  duration 
of  the  failure.  The  subsequent  contraction  neutralizes  whatever  enlargement 
the  congestion  may  entail,  which,  in  all  likehhood,  explains  why  palpable  spleens 
in  congestive  heart  failure  do  not  occur  as  often  as  one  would  expect.  Indeed, 
in  long  standing  cases,  the  spleen  may  shrink  to  less  than  normal  size  (cyanotic 
atrophy.)  AMien  the  spleen  becomes  palpable  in  congestive  failure,  cardiac 
cirrhosis  is  as  a  rule  prominent.  The  cause  of  the  splenic  sclerosis  is  not  clear, 
but  in  view  of  the  pathogenesis  of  cardiac  cirrhosis  which  we  have  submitted, 
the  likehhood  is  strong  that  a  similar  mechanism  holds  in  splenic  sclerosis, 
namely  an  increase  in  the  venous  and  capillary  pressures. 

e.  The  kidneys.    It  seems  remarkable  that  even  in  prolonged  right-sided 
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failure  from  uncomplicated  hypertension  of  the  pulmonarj-  circuit,  the  mor- 
phology of  the  organ  is  so  little  unaffected.  It  is  true  that  a  slight  increase  in 
the  intertubular  connective  tissue  results  but  never  in  sufficient  amount  to 
produce  any  considerable  degree  of  contraction.  Obviously  when  right-sided 
failure  is  consequent  to  a  pre^•ious  left  failure,  the  result  of  hypertension,  more 
profoimd  changes  are  found  in  this  organ  but  these  are  consequent  to  the  hj'per- 
tension  of  the  greater  circulation.  In  pure  hypertension  of  the  pulmonary 
circuit,  the  function  of  the  kidne}'  is  not  affected,  but  when  failure  sets  in, 
various  manifestations  of  disordered  renal  function  become  manifest.  The 
first  evidence  is  oliguria  accompanied  by  a  high  specific  gravity  of  the  urine. 
^^^lether  the  oliguria  is  the  result  of  slowing  of  the  blood  flow,  increased  capillary 
pressure  or  venous  congestion  has  never  been  preciselj'  determined.  In  a  con- 
siderable measure,  oliguria  is  due  to  extrarenal  factors,  meaning  thereb}^  that 
fluid  is  shunted  away  from  the  kidney  by  development  of  edema.  Protein- 
uria, even  of  considerable  degi-ee,  is  present  in  most  cases  of  right-sided  heart 
failure  due,  no  doubt,  to  the  increased  permeability  of  the  glomerular  capil- 
laries. Casts  are  usually  present.  Azotemia  is  by  no  means  uncommon, 
especially  in  prolonged  and  ad\  anced  degrees  of  right-sided  failure,  and  is  always 
associated  with  marked  oligiu-ia.  Likewise  the  excretion  of  phenolsulphon- 
thalein  is  often  diminished  due  again  to  the  ohguria.  As  a  rule,  all  these  evi- 
dences of  impaired  renal  function  subside  more  or  less  promptly  if  compensation 
can  be  restored,  but  in  advanced  cases,  one  or  more  of  them  may  persist. 

/.  The  central  nervous  system.  Strangely  enough,  little  is  known  of  the  ana- 
tomical changes  in  the  brain  in  uncomplicated  right-sided  heart  failure  following 
hyperten.'^ion  of  the  pulmonaiy  circuit.  Obviously  there  is  venous  congestion. 
Edema  is  usually  slight  or  completely  absent,  even  in  the  presence  of  marked 
peripheral  edema.  The  explanation  for  this  relati^•e  freedom  from  edema  is 
baffling.  The  congestion  or  edema  or  both,  when  present,  may  cause  an  increase 
in  the  size  of  the  brain.  But  marked  anatomical  changes  in  the  cerebrospinal 
system  are  conspicuously  absent.  Without  doubt,  therefore,  many  of  the 
symptoms  of  cerebral  disoi-der  in  primary  right-sided  failure  are  the  result  of 
disturbances  in  function.  I  believe  with  Fishberg  (7)  that  the  psychoses  so 
frequently  observed  in  the  terminal  stages  are  largely  the  result  of  excessive 
dehydration. 

The  cerebrospinal  fluid  pressure  in  primary  right  heart  failure  is  often  elevated, 
due  to  the  increase  in  pressure  within  the  cerebrospinal  veins.  This  was  demon- 
strated by  Friedfeld  and  Fishberg  (16)  in  right-sided  failure  and  by  Kessler, 
Moschcowitz  and  Savitzky  (17)  in  secondary  right-sided  failui-e  following 
hj'pertension  of  the  greater  circulation. 

g.  Subcutaneous  tissues.  Peripheral  edema  is  one  of  the  prominent  evidences 
of  right  sided  failure.  In  the  early  phases,  the  edema  is  latent  and  indirectly 
proportionate  to  the  diuresis  obtained  by  therapy.  There  is  abundant  evidence 
that,  in  the  largest  part  at  least,  the  edema  is  due  to  the  increased  hydrostatic 
pressure  in  the  venous  end  of  the  capillaries  which  overcomes  the  neutralizing 
effect  of  colloidal  osmotic  pressure  of  the  plasma.    When  the  edema  is  of  long 
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standing,  a  hypoproteinemia  results  due  to  the  loss  of  protein  that  has  escaped 
into  the  subcutaneous  tissues,  contributing  to  the  alreadj^  existing  peripheral 
edema.  A  further  reduction  of  the  blood  protein  may  occur  as  the  result  of  a 
persistent  and  considerable  proteinuria  or  an  inadequate  protein  intake,  or 
frequent  tapping  of  pleural  or  abdominal  exudates.  Increased  permdabihty 
of  the  capillaries  may  be  a  factor  in  the  jn-oduction  of  subcutaneous  edema, 
because  as  Landis  (18)  has  shown,  anoxemia  of  even  short  duration  renders  the 
capillary  more  permeable  to  protein.  However,  as  Fishberg  (7)  argues,  per- 
meabilitj'  of  the  capillaries  cannot  be  a  factor  of  significant  importance  because 
the  protein  content  of  the  edematous  fluid  in  right  heart  failure  is  low. 

The  capillaries  at  the  base  of  the  finger  nail,  viewed  by  the  Lombard-Mueller 
method  are  considerably  dilated  in  hypertension  of  the  puhnonary  circuit.  The 
dilatation  is  aggravated  when  failure  arises. 

h.  The  left  heart.  While  failure  following  hypertension  of  the  pulmonaiy 
circuit  is  more  frequent  following  left-sided  failure  than  the  primary  type,  left- 
sided  heart  failure  following  right  is,  in  my  experience,  exceedingly  rare  as  a 
pure  form.  Usually  both  right  and  left-sided  heart  failure  are  associated.  There 
are  two  possible  explanations  for  the  effect  upon  the  left  ventricle  by  failure  of 
the  right:  1)  A  sustained  and  progressive  rise  of  effective  venous  pressure  must 
eventually  influence  the  work  of  the  left  ventricle.  According  to  Starling  and 
his  co-workers  (19),  the  left  ventricular  muscle  increases  its  stroke  volume.  This 
inevitably  leads  to  hypertrophy  and  eventually  to  dilatation.  An  increased 
left  ventricular  discharge  is  necessarily  followed  by  an  increased  discharge  of 
the  right  ventricle  so  that  a  vicious  circle  is  estabhshed  that  takes  its  toll  upon 
both  sides  of  the  heart.  2)  The  anoxemia  must  augment  the  work  of  the  left 
ventricular  muscle  that  is  already  overburdened  by  an  increased  venous  return. 
Such  a  heart  requires  more  ox3'gen  than  normal  but  the  amount  falls  short  owing 
to  reduction  in  coronary  flow  tb-it  accompanies  dilatation  and  hypertrophy 
of  the  left  ventricle.  (Hyde  (20),  ]\Iaiowitz  and  Lahn  (21)).  In  this  way, 
another  vicious  circle  is  set  in  motion. 

Disturbances  in  function  of  other  organs,  for  instance,  the  pancreas,  adrenals 
or  the  ductless  glands  are  not  detectable  with  present  methods. 

This  discussion  of  the  effects  upon  the  organism  of  primary  hypertension  of 
the  pulmonary  circuit,  both  compensated  and  decompensated,  cannot  be  con- 
cluded without  a  word  or  two  upon  the  effect  on  the  basal  metabolic  rate.  That 
the  basal  metaboUc  rate  is  normal  in  the  compensated  phases  of  cardiac  failure 
and  elevated  in  the  decompensated  phases  is  a  well  attested  chnical  observation. 
The  increased  oxygen  consumption  is  due,  in  large  part  at  least,  according  to 
DuBois  (22)  to  the  dyspnea  and  the  increased  work  of  the  respiratory  muscles. 
In  edematous  patients  with  httle  or  no  dyspnea,  I  have  found  that  the  basal 
metabolism  is  sometimes  low,  reaching  sometimes  minus  30  per  cent.  The 
explanation  for  this  curious  phenomenon,  as  was  pointed  out  some  years  ago 
(23)  is  the  fact  that  the  edema  acts  as  a  "suit  of  clothes"  preventing  the  dis- 
sipation of  heat. 

It  is  necessary  to  emphasize  that  it  is  not  the  sclerosis  of  the  pulmonary 
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arteries  that  is  responsible  for  the  clinical  evolution,  but  the  hypertension  of 
the  pulmonary  arterj^  that  has  produced  this  sclerosis.  In  other  words,  the 
sclerosis  is  the  result  and  not  the  cause.  Primary  sclerosis  of  the  pulmonary 
artery,  as  I  have  pointed  out  already,  is  rare,  if  it  exists  at  all.  The  only  manner 
whereby  the  sclerosis  can  contribute  to  the  clinical  picture  is  the  predisposition 
to  thrombosis  and  infarction. 

Furthermore,  hypertension  of  the  pulmonary  circuit  and  right-sided  failure 
must  not  be  confused,  no  more  than  hj-pertension  of  the  greater  circulation 
and  left -sided  heart  failure.    Failure  is  sequential  to  the  hypertension. 
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THE  STORY  OF  THE  MOUNT  SINAI  HOSPITAL 


The  Story  of  The  Mount  Sinai  Hospital,  of  which  the  first  ten  installments  appeared 
in  preceding  numbers  of  the  Journal,  is  offered  in  celebration  of  the  Hospital's  nine- 
tieth birthday.  In  its  present  form  it  consists  mainly  of  brief  historical  notations 
which  to  some  extent  reflect  the  "way"  of  medicine  in  New  York  and  elsewhere,  as 
well  as  the  changing  environment  since  1852.  It  has  been  compiled  by  Miss  Jane 
Benedict  from  Hospital  records,  correspondence,  medical  and  historical  literature, 
and  interviews  with  those  who  have  been  both  eye-witnesses  of  and  contributors  to  the 
Hospital's  progress.  It  is  presented  mainly  as  source  material  from  which  later  a 
more  complete  history  of  the  Hospital  is  to  be  written.* 

The  Jews'  Hospital  in  New  York  was  incorporated  in  1852  by  a  group  of  public- 
spirited  citizens,  and  in  1855  the  doors  of  its  first  building  on  West  Twenty-eighth 
Street  were  opened  to  receive  patients.  Staffed  by  some  of  the  most  prominent  physi- 
cians of  the  day,  the  institution  soon  proved  itself  an  excellent  testing  ground  for  the 
new  methods  and  techniques  which  were  being  introduced  into  the  rapidly  broadening 
practice  of  medicine  and  surgery.  During  the  Boyne  Day  riots,  the  cholera  epidemic, 
and  the  Civil  War,  the  Hospital  showed  its  readiness  to  serve  in  time  of  crisis.  In 
1866  it  was  given  its  present  name.  The  Mount  Sinai  Hospital.  By  this  time  it  was 
outgrowing  its  first  home,  and  in  1872  moved  to  larger  quarters  at  Lexington  Avenue 
and  Sixty-sixth  Street,  where  the  expansion  in  organization  paralleled  the  growth  in 
size  and  in  medical  resources.  Here,  during  the  next  few  years  the  Out-Patient  De- 
partment was  formally  established  as  an  independent  entity,  the  Medical  Board  was 
organized,  the  House  Staff  was  enlarged,  and  the  Medical  and  Surgical  Services 
were  separated  for  the  first  time.  A  number  of  new  departments  were  organized, 
including  New  York's  first  Pediatric  Service,  under  Dr.  Abraham  Jacobi,  and  in 
1881  The  Mount  Sinai  Training  School  for  Nurses  was  established.  Distinguished 
surgeons  on  the  Staff  and  surgery  as  practiced  by  theyn  during  the  early  days  of  the 
Hospital  on  Lexington  Avenue  were  sketched. 


GROWTH  AND  DEVELOPMENT,  1870-1904 
XI 

The  general  interest  of  the  profession  in  the  scientific  aspects  of  medicine 
and  the  growing  emplojrment  of  investigative  methods  was  reflected  in  the 
constant  references  to  Mount  Sinai's  need  of  a  laboratory  which  appeared  in  the 
minutes  of  the  Board  of  Directors  and  the  Medical  Board.  But  this  interest 
in  research  developed  slowly  at  first  and  had  small  beginnings.  Before  1893 
the  nearest  approach  to  laboratory  work  in  the  Hospital  had  been  urinalysis, 
and  that  was  done  in  the  lounge  provided  for  the  Attending  and  House  Staffs.^^ 
In  1891,  as  a  result  of  considerable  agitation  on  the  part  of  some  members  of  the 
House  Staff,  a  special  room  was  set  aside  for  such  tests,  and  urinalysis  was 
performed  "in  a  little  arrangement  rigged  up  with  an  alcohol  lamp."^°^ 
The  room,  however,  was  inadequate  for  any  other  work.    In  1893  the  Medical 

*  Corrections,  if  errors  of  fact  or  interpretation  are  discovered,  and  additional  informa- 
tion which  may  help  to  make  the  picture  more  complete  are  welcome  and  may  be  addressed 
to  the  Historian  of  the  Hospital. 

Notes  dictated  by  Dr.  H.  A.  Cone,  June,  1938. 
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Board  expressed  "their  sense  of  the  urgent  necessity  of  the  estabUshment 
of  a  laboratory.'""^  In  that  same  year  the  modest  nucleus  of  what  is  now  a 
most  important  and  extensive  part  of  the  Hospital's  work  was  organized. 

Dr.  Hemy  X.  Heineman,  Attending  Ph^'sician,  was  appointed  Pathologist 
and  Frederick  S.  Mandlebaum,  a  graduate  of  the  House  Staff  of  1891,  was 
assigned  to  him  as  an  Assistant.  Dr.  Mandlebaum,  in  the  two  years  following 
his  graduation  from  Mount  Sinai,  had  studied  in  Berlin  and  Vienna  under  the 
leading  pathologists  of  the  day.""  For  six  months  after  their  appointment  Drs. 
Heineman  and  ^Nlandlebaimi  were  a  staff  without  a  laboratory.  As  a  conse- 
quence Dr.  Mandlebaum  did  the  Hospital's  pathological  work  at  his  own  office."^ 
In  December  of  1893  Dr.  Heineman  announced  his  intention  of  donating  labora- 
tory equipment  for  the  new  department  and  five  hundred  dollars  a  year  to  pay 
the  salary  of  his  Assistant."'  The  Pathological  Laboratory,  as  it  was  called 
for  many  years,  found  its  first  home  on  the  second  floor  of  the  north  wing,  in  a 
room  "half  the  size  of  an  ordinary  hall  bedroom"'^  which  had  formerly  been  the 
coat  room  for  the  students  from  the  Nurses  Training  School."^  Here  two 
people  could  just  manage  to  work  at  one  time.  This  situation  prompted  the 
Laboratory  rule  which  read  that  "there  shall  be  no  intrusion  on  the  Pathologist 
or  his  Assistant."  At  one  side  of  the  room  was  an  alcove,  slightly  above  the 
level  of  the  Laboratory  itself,  where  committee  meetings  were  often  held. 
That  earlj^  Laboratory  was  planned  neither  for  privacy  nor  quiet,  and  the 
equipment  of  those  days  was  far  from  perfect.  The  sterilizer  leaked  and  could 
be  used  onl}'  if  a  broom  handle,  wrapped  in  cotton,  were  held  against  the  hole."^ 
The  thermostat  (there  was  onlj'  one)  was  heated  by  a  gas  burner  which  was 
considered  a  fire  hazard.  Therefoi-e  when  cultures  were  being  grown  it  was 
necessary  for  someone  to  sit  up  all  night  and  watch  the  burner.'^ 

Out  of  that  small  and  badly  equipped  laboratory  came  an  enormous  amount 
of  work.  All  gross  material  from  the  operating  room  and  that  obtained  at  post- 
mortem examinations  was  studied  there.  In  the  first  two  years  of  the  labora- 
tory's existence,  Dr.  Mandelbaum  performed  all  post-mortem  examinations. 
He  did  his  own  cutting  of  sections,  staining  of  slides,  and  cleaning  and  sterilizing 
of  test  tubes.  He  even  dusted  the  room  itself  and  mopped  its  floor.  White  mice 
and  guinea  pigs  were  kept  in  the  basement  where  the  morgue  was  also  situated. 
In  the  daytime  the  animals  were  brought  out  to  the  Hospital  yard  in  their  cages. 
There  was  no  little  excitement  when  a  grocery  cart  upset  the  cages  and  the 
frightened  animals  scampered  in  and  out  among  the  equally  frightened  con- 
valescents sitting  in  the  garden.''' 

Despite  all  obstacles  in  that  cramped  room  and  the  small  one  that  was  added 

Minutes  of  the  Board  of  Dircctons'  Meeting,  Tiic  Mount  Sinai  Hospital,  January 
12,  189.3. 

>»«  Lihman,  Emanuel:  \otes  on  the  History  of  tlie  Laboratories  of  The  Mount  Sinai 
Hospital,  prepared  about  1932. 

Minutes  of  the  Board  of  Directors'  Meeting,  The  Mount  Sinai  Hospital,  December 
24,  1H93. 

Interview  with  Dr.  Morris  Manges,  May  30,  1939. 
Interview  with  Dr.  Emanuel  Libman,  April  6,  1939. 
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to  it  in  lOOO,'"*  significant  scientific  work  was  carried  on.  It  was  there  that  Dr- 
Mandlebaiim,  who  became  Pathologist  when  Dr.  Heineman  resigned  in  1895, 
began  the  research  on  Gaucher's  disease  which  was  completed  after  twenty 
years.'""  There  also  the  first  studies  in  America  of  the  Widal  reaction  in  typhoid 
fever  were  made  by  C'hai  les  A.  Elsberg,  then  Assistant  Pathologist  and  a  recent 
graduate  of  the  ^Nlount  Sinai  House  Staff  who  later  became  an  outstanding  neuro- 
surgeon and  a  member  of  the  Consulting  Staff.    In  that  laboratory  it  was  pos- 


Dr.  F.  S.  Mandlebaum 


sible  to  trace  an  epidemic  of  typhoid  in  the  Training  School  to  an  employee  who 
was  probabh'  a  typhoid  carrier.''^  There  Emanuel  Libman,  leading  diagnostician 
and  bacteriologist,  and  member  of  the  Hospital's  Consulting  Staff,  began  his  valu- 
able research  on  the  heart  condition,  subacute  bacterial  endocarditis,  which  is 
often  referred  to  as  Libman 's  disease.  Dr.  Libman  became  Assistant  Pathologist 
soon  after  his  graduation  from  the  House  Staff  in  1896.  Later,  when  the  Hospi- 
tal had  already  moved  to  its  present  site,  he  became  Associate  Pathologist,  a 
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position  he  held  until  1023  and  to  which  be  brought  the  enthusiasm  and  imagina- 
tion which  to  a  large  degree  are  responsible  for  the  position  the  Mount  Sinai 
Laboratories  have  achieved. 

These  were  the  men,  who  because  of  their  con\'ictions  as  to  the  significance  of 
science  in  medicine,  because  of  their  willingness  to  give  much  time  and  effort  not 
only  to  creative  research  but  also  to  demands  of  the  most  routine  matters,  were 
responsiiile  for  making  the  meager  laboratory  a  center  of  scientific  activitj'  and  a 
source  of  inspiration,  insuring  Mount  Sinai's  progress.    In  this  respect  Dr.  Arpad 


Dr.  E.ma.mel  Libma.v 

Gerster's  comment  is  particularly  apt:  "The  Pathological  Laborator\'  of  Mount 
Sinai  Hospital  had  an  extremely  small  beginning.  Its  first  perch  was  in  a  place 
not  much  larger  than  a  bird's  cage — that  is,  in  a  bay  window  in  the  north-west 
corner  of  the  old  Ho.spital.  The  birds  inhabiting  it  were  of  the  right  breed. "'^ 
The  year  1895  was  marked  by  the  announcement  of  Wilhelm  Konrad  Roent- 
gen, Profe.ssor  of  Phj'sics  at  the  University'  of  Wiirzburg,  that  he  had  found  "a 
new  kind  of  rays"  which,  although  them.selves  invisible,  could  penetrate  wood, 
paper,  cloth,  and — ^most  amazing  of  all — human  fle.sh.  These  rays  could  be  used 
to  "photograph"  the  metal  or  bones  beyond  such  a  barrier.    The  first  reaction 
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of  the  medical  woikl  to  this  announcement  of  the  X-ray  was  incretkility,  closely 
followed  by  great  enthusiasm.  "Photographs"  of  human  hands  showing  the 
bony  structure  beneath  the  tissue  were  common  by  1896.  But  the  discovery  was 
considered  largely  an  oddity  and  its  implications  were  not  immediately  realized. 
The  general  public  dubbed  Roentgen's  discover}'  "ghost  pictures"  and  the  com- 
mon attitude  of  curiosity  was  not  unmixed  with  humor,  even  indignation.  Car- 
toons in  the  newspapers  and  popular  weeklies  forecast  the  fate  of  fashionable 
society  when  a  photograph  taken  at  a  dance  might  reveal  only  a  crowd  of  waltz- 
ing skeletons.  Indeed,  one  worthy  assemblyman  in  the  Xew  Jersey  State  Legis- 
lature introduced  a  bill  "prohibiting  the  use  of  X-ra.vs  in  opera  glasses  in  thea- 
tei-s."""  However,  the  fear  of  the  medical  profession  that  pictures  of  bones  alone 
would  be  of  no  practical  value  was  soon  allayed,  and  within  a  few  years  after 
Roentgen's  discovery  X-ray  machines  came  into  general  hospital  use. 

]\lount  Sinai  purchased  its  first  X-ray  machine  in  1900.  For  the  first  year  it 
was  chiefl}'  in  the  hands  of  the  House  Staff,  and  the  first  plate  was  taken  by 
Eugene  Eising,  the  House  Surgeon.  The  patient  was  a  fat  man  and  the  exposure 
which  took  ten  minutes  revealed  a  fracture  of  his  thigh.  Some  of  the  subsequent 
plates,  however,  failed  to  show  fracture  or  bone  breakage  \Aliich  had  been  dis- 
covered by  clinical  diagnosis.  Within  one  year  a  separate  department  for  X-ray 
work  was  established  and  Walter  Brickner,  a  graduate  of  the  House  Staff  and 
a  member  of  the  Surgical  Staff  of  the  Dispensary,  was  appointed  "Radiographist." 
An  article  by  Dr.  Brickner  in  1903"^  summing  up  the  work  of  his  Department 
indicates  the  great  satisfaction  felt  even  then  when  the  X-ray  findings  were 
confirmed  by  clinical  diagnosis,  an  operation,  or  post-mortem  examination. 
Confidence  in  i-adiography  increased  rapidly  so  that  seven  years  after  the  De- 
partment was  founded  and  the  Hospital  had  already  moved  to  its  present  site, 
the  Annual  Report  for  1908  includes  the  following  comment: 

"The  services  of  this  Department  (radiographic)  have  been  utilized  to  a  much 
larger  degree  b>-  the  Surgeons  and  Physicians  of  the  Hospital,  and  by  the  profes- 
sion, and  this  Department  is  gaining  in  importance  as  the  value  of  this  service 
and  its  practical  application  in  the  practice  of  surgerj-  and  medicine  are  more 
largely  recognized." 

Since  1882  the  reports  of  the  Hospital  Directors  had  indicated  that  the  avail- 
able space  was  inadeciuate  for  the  demands  made  by  the  community  on  ]Mount 
Sinai.  This  condition  had  been  somewhat  improved  by  the  alterations  and  ad- 
ditions already  described  as  well  as  by  the  expanded  facilities  of  the  Dispensary 
and  the  creation  of  the  District  Ser\'ice.  The  latter,  organized  in  May,  1886, 
was  known  as  the  "District  Corps  of  Physicians,"  and  was  the  first  medical  serv- 

"*  Glasser,  Otto:  Wilhelm  Konrad  RSntgen,  John  Bale  Sons  and  Danielson,  Ltd., 
London, 1933. 

1"  Mount  Sinai  Hospital  Reports,  Vol.  3,  1903.  (These  reports  are  accounts  of  interest- 
ing cases  written  by  members  of  the  Hospital  Staff.  Volume  I  was  published  in  1898, 
Volume  II  in  1901  and  the  subsequent  volumes,  numbering  five,  came  out  every  two  years 
until  1907  when  the  publication  was  discontinued.  These  Reports,  edited  by  Dr.  Paul  F. 
Munde  and  Dr.  X.  E.  Brill,  may  be  considered  the  forerunner  of  today's  Journal  of  Tht 
Mount  Sinai  Hospital,  founded  in  1934  and  edited  by  Dr.  Joseph  H.  Globus.) 
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ice  of  its  kind  in  the  city.  A'aiious  districts  were  mapped  out  with  a  capable 
volunteer  physician  in  charge  of  each  district.  Patients  for  whom  there  was  no 
room  in  the  Hospital,  and  who  were  unable  to  provide  themseh'es  with  medical 
aid.  were  referred  to  these  district  doctors  and  were  treated  by  them  in  their  own 
homes  until  they  could  be  admitted  to  the  wards,  or  as  frequently-  happened, 
until  a  rapid  cure  was  effected.  Xui-ses  from  The  Mount  Sinai  Training  School 
were  assigned  to  this  service,  and  medicines  were  prepared  for  the  Hospital  at 
cost  by  the  best  pharmacies  in  each  district  and  were  provided  to  the  patient  free 
of  charge. 

However  the  o\ercrowding  of  the  Hospital  was  only  temporarily  relieved. 
The  Annual  Report  covering  1887"-  points  out  that  597  patients  were  kept  on  a 
waiting  list  because  there  was  no  room  to  accommodate  them.  When  room  was 
ax  ailable  they  were  notified  to  that  effect,  but  they  failed  to  respond,  probably 
because  they  had  gone  to  another  hospital.  And  just  as  there  had  been  emer- 
genc\-  demands  on  the  little  Twenty-eighth  Street  Hospital,  so  the  larger  Mount 
Sinai  in  its  Le.xington  A\  enue  building  was  also  called  on  to  meet  similar  situa- 
tions. On  December  19,  1889,  fire  broke  out  in  the  Presbyterian  Hospital,  at 
Seventieth  Street  and  Fourth  Avenue.  Mount  Sinai,  three  blocks  to  the  south, 
promptly  took  into  its  building  forty  of  the  patients,  for  "we  rightly  considered 
them  as  our  neighbors  and  treated  them  as  such.""'  The  victims  of  the  fire  were 
cared  for  wherever  there  was  space,  in  wards  and  priA  ate  rooms.  When  American 
soldiers  returned  from  the  Spanish-American  War  in  1898,  many  of  them  were  ill 
with  typhoid  fever  and  malaria.  The  Government  had  not  sufficient  hospital 
accomodations  for  these  men,  and  Moimt  Sinai  offered  to  care  gratuitously  for 
forty-four  of  them. 

In  1893  the  jiopulation  of  Xew  York  reached  1,800,000.  This  was  twice  what 
it  had  been  when  the  Hospital  moved  to  Lexington  Avenue  twentA'  years  earlier."' 
The  demands  on  public  and  voluntary  hospitals  increased  accordingly.  More- 
over, in  those  twenty  years  more  than  17,000,000  immigrants  had  come  to  the 
United  States,'"  and  the  tenements  of  New  York  received  a  good  proportion  of 
them.  Many  of  these  men,  women  and  children  had  "when  sick  neither  the  home 
nor  the  surroundings  which  provide  hygiene,  nourishment  or  nursing  to  insure 
good  results.*'"'  Recognizing  these  conditions  which  were  contributing  toward 
the  over-crowding  of  the  Hospital,  the  Board  of  Directors,  under  the  Presidency 
of  Hyman  Blum,  resoh  ed  in  1893  to  erect  a  new  fireproof  building  on  the  same 
site  Mount  Sinai  then  occupied  or  on  a  new  one.  The  new  building  was  to  have 
a  bed  cajjacity  for  three  to  four  hundred  patients.  The  problem  was  how  to 
finance  this  plan. 

Throughout  the  years  spent  in  the  Lexington  Avenue  l)uilding,  the  Hospital 
had  received  generous  gifts:  in  1882,  tlie  balance  of  a  S25,000  donation  from  Sim- 
eon Abrahams;  three  years  later,  S10,000  from  Julius  Hallgarten;  from  William 
Meyer,  in  1891,  the  l>alance  of  a  $10,000  gift;  by  1894,  the  aggregate  of  $55,000 

Annual  Report  of  tlie  Directors  of  The  Mount  Sinai  Hospital,  18.87. 
Annual  Report  of  the  Directors  of  The  Mount  Sinai  Hospital,  1893. 
""World  Almanac,  1937. 
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from  Sarah  Burr.  But  these  contributions,  Uberal  though  they  were,  had  been 
steadily  drawn  upon  for  the  expenses  necessary  to  run  a  hospital  which  year  after 
year  treated  from  88  to  90  per  cent  of  its  patients  free  of  charge.  Therefore  the 
new  project  required  a  special  building  fund.  In  1893  bonds  were  issued  and 
subscriptions  began  to  come  in. 

At  this  point  a  new  method  of  fund  raising  was  proposed  b}'  Mr.  George  Blu- 
menthal  who  had  been  elected  to  the  Board  of  Trustees  in  1892.  (Mr.  Blumen- 
thal  later  served  as  Mount  Sinai's  President  from  1911  to  1938  and  as  its  dis- 
tinguished President  Emeritus  until  his  death  in  1941.)    Convinced  that  raising 


Mr.  George  Blumenthal 


money  by  the  issuance  of  bonds  was  an  unnecessarily  complicated  process  and 
that  those  who  were  willing  to  help  the  Hospital  would  be  ready  to  donate  money 
outright,  he  urged  that  the  old  system  of  fund  raising  be  abandoned.  Older  mem- 
bers of  the  Board,  more  e.xperienced  in  such  matters,  threw  up  their  hands  at 
such  a  proposal.  Money  had  always  been  raised  by  asking  donors  to  subscribe 
to  bonds,  and  a,ny  other  way  would  be  considered  odd  by  the  people  accustomed 
to  the  established  plan.  ^Moreover,  payments  had  alread>-  been  made  on  the 
bonds  issued  in  1893.  Strong  in  his  conviction  that  immediate  collection  of  funds 
would  succeed,  Mr.  Blumenthal  pressed  his  view.  He  contended  that  the  value 
of  bonds  already'  subscribed  could  readih^  be  converted  into  outright  donations, 
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and  offered  to  speak  to  each  subscriber  himself.  ^Moreover  he  prophesied  that 
$400,000  in  cash  could  be  raised  in  a  short  time.  Finally,  persuaded  by  the 
enthusiasm  of  this  younger  member,  the  Board  consented  to  a  six-week  trial 
period  and  to  be  guided  by  the  result.  Before  the  meeting  adjourned  on  that 
memorable  Sunday  morning,  the  Trustees  them.selves  had  pledged  a  total  of 
§140,000.  Within  four  weeks  the  S400,000  in  cash  donations  was  raised.  The 
issuance  of  bonds  then  and  there  became  an  outmoded  fashion  of  fund  raising. 

After  careful  debate,  the  idea  of  erecting  a  new  building  on  the  Lexington 
Avenue  site  or  of  buying  the  property  of  the  Chapin  Home  was  abandoned. 
Land  available  for  the  new  Hospital  was  under  consideration  for  several  years. 
It  was  finally  announced  in  1898  that  "The  Mount  Sinai  Hospital  has  agreed  to 
purchase  of  plot  of  ground  on  the  easterh-  side  of  Fifth  Avenue  between  100th 
and  lOl.st  Streets  in  this  city,  being  201  feet  10  inches  on  Fifth  Avenue,  running 
easterly  325  feet  on  both  100th  and  101st  Streets,  making  one  plot  201  feet  10 
inches  X  325  feet.""« 

By  1904,  the  year  in  which  the  Hospital  moved  to  100th  Street,  the  enlargement 
of  the  Staff'  and  its  increasing  departmentalization  were  indicative  of  plans  for  a 
Mount  Sinai  of  wider  scope.  In  that  year,  Sigismund  S.  Goldwater,  a  graduate 
of  the  House  Staff  of  1902,  was  appointed  Superintendent  (the  title  is  now  Di- 
rector) of  the  Hospital — the  first  medical  man  to  hold  that  position.  Conmiis- 
sioner  of  Health  of  Xew  York  City  in  1914,  Commissioner  of  Hospitals  from  1934 
to  1940,  and  subsequently  President  of  the  Associated  Hospital  Service  of  Xew 
York,  he  gained  an  international  reputation  as  a  hospital  planner  and  adminis- 
trator. In  the  twenty-four  j'ears  he  spent  as  Director  and  Superintendent  of 
Mount  Sinai  he  brought  to  his  work  a  vision  and  foresight  which  played  a  major 
role  in  its  development. 

In  the  year  of  the  Ho.spital's  removal  to  100th  Street ,  its  Consulting  Staff 
numbered  four.  The  Physicians  were  Dr.  Jacobi  and  Dr.  Janeway,  who  had 
resigned  from  the  Attending  Staff  seven  years  before.  The  Surgeons  were  Dr. 
Stimson  and  Dr.  Fluhrer  who  in  1900  had  resigned  as  Attending  to  the  Genito- 
urinary Service.  There  were  now  four  instead  of  three  Attending  Physicians 
on  the  Staff:  Di-s.  Brill,  Manges,  Meyer,  and  Rudisch.  Drs.  Brill  and  ^Manges 
had  been  appointed  Attending  Physicians  in  1898.  The  number  of  Adjunct 
Attending  Physicians  had  been  doubled  so  that  there  was  now  an  Adjunct  for 
each  of  the  four  medical  services.  The  Attending  Physician  to  the  Children's 
Service  was  Dr.  Koplik  Avho  had  succeeded  Dr.  Scharlau  when  the  latter  resigned 
in  1900.    There  was  still  only  one  Adjunct  on  the  Chiklren's  Service. 

The  Attending  Surgeons  in  1904  were  Drs.  Gerster  and  Lilienthal.  Dr.  Lil- 
ienthal  had  been  appointed  an  Attending  in  1899.  For  the  three  preceding  years 
Dr.  Gerster  had  been  the  only  Attending  Surgeon,  since  Dr.  Wyeth  had  resigned 
because  of  ill  health.  Dr.  Stimson  had  joined  the  Consulting  Staff,  and  Dr. 
Fluhrer  had  been  Attending  only  to  the  Genito-Urinary  Service.  There  were 
four  Adjuncts  on  the  Surgical  Staff  in  1904  instead  of  the  former  two.  Two 
Gynecological  Services  had  been  established,  one  under  Dr.  Brettauer  who  had 

Interview  with  Mr.  George  Blumenthal,  December  27,  1939. 
"«  Minutes  of  Board  of  Directors'  Meeting,  The  Mount  Sinai  Hospital,  Februarj- 15, 1898. 
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become  Gynecologist  at  the  death  of  Dr.  Munde  in  1902;  the  other  under  Florian 
Krug,  who  since  1888  had  been  Gynecologist  to  the  German  (now  Lenox  Hill) 
Hospital,"^  and  in  1903  had  been  appointed  to  the  Mount  Sinai  Staff.  The 
Genito-Urinary  Service,  which  had  been  suspended  as  a  separate  division  when 
Dr.  Fluhrer  joined  the  Consulting  Staff,  was  reestablished  in  1902  under  the  di- 
rection of  Hermann  Goldenberg.  An  Adjunct  was  appointed  to  this  Service  for 
the  first  time.   Dr.  Goldenberg  had  served  as  chief  of  one  division  of  the  Dermato- 


Dr.  S.  S.  Goldavatei; 


logical  Department  of  the  Dispensary  since  that  Department's  organization  in 
1890,  and  he  went  on  with  this  work  for  many  j^ears,  even  after  his  appointment 
to  the  Genito-Urinary  Service.  In  1911  he  became  Attending  Dermatologist 
to  the  Hospital,  and  as  Consulting  Dermatologist  continued  his  services  to  Blount 
Sinai  from  1929  until  his  death  in  1937. 

By  1904,  the  Neurological  Service  under  Dr.  Bernard  Sachs  and  the  Dermato- 
logical  Service  under  Dr.  Lustgarten  each  had  acquired  an  Adjunct.  The  Eye 
and  Ear  Service  under  Dr.  Gruening  now  had  two  Adjuncts  instead  of  one.  A 

Mayer,  Max:  Report  of  the  Gynecological  Department  of  The  Mount  Sinai  Hospital, 
January,  1939. 
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separate  department  had  been  created  for  diseases  of  the  throat,  and  Dr.  Bryson 
Delavan  became  Laryngologist  to  the  Hospital  in  1903,  an  entirely  new  position. 
Dr.  Delavan  had  been  chief  of  the  Children's  Department  of  the  New  York 
Dispensary  as  well  as  of  the  Department  of  Clinical  Medicine  there.  From  1878 
until  1883,  he  had  been  Curator  of  the  Museum  and  Assistant  Pathologist  at  the 
Xew  York  Hospital,  and  from  1887  Professor  of  Laryngology  and  Rhinology  at 
the  Polyclinic."*  "When  the  new  Laryngological  Service  was  established  at 
Mount  Sinai,  an  Adjunct  was  also  appointed  to  it.  The  Radiographic  Depart- 
ment under  Dr.  "Walter  Brickner  had  had  an  Assistant  since  1902.  In  that  same 
year  two  anesthetists  were  appointed.  Before  this,  members  of  the  House  Staff 
administered  ether,  for  such  Avork  had  not  been  regarded  as  needing  special 
training. 

The  Laboratory  Staff,  by  1904,  also  showed  signs  of  expansion.  Dr.  ]\Iandle- 
baum  was  Pathologist,  and  continued  in  that  position  until  his  death  in  1926.  A 
Physiological  Chemist,  Samuel  Bookman,  was  appointed  in  1904.  Dr.  Bookman 
continued  in  that  capacity  on  the  Laboratory  Staff  until  1927,  when  he  became 
Consulting  Chemi-st.  In  addition  to  an  Assistant  Pathologist,  there  were  ap- 
pointed to  the  Laboratory  an  Assistant  Physiological  Chemist,  a  Second  A.ssistant 
Pathologist,  a  Laboratoiy  Assistant,  and  a  Pathology  Intern. 

Like  the  rest  of  the  Ho.spital,  the  Training  School  for  Nurses  was  displaying 
growth.  Its  student  body  in  that  year  numbered  eighty-five,  with  ten  pro- 
bationers. This  is  in  striking  contrast  to  the  eight  probationers  who  formed  the 
School's  first  class  in  1881. 

When  the  ^layor  of  Xew  York  laid  the  cornerstone  of  Mount  Sinai's  Lexington 
Avenue  building  in  1870,  the  inscription  on  the  trowel  which  he  had  used  read 
"Beth  Cholim,"  or  "home  of  the  sick."  Essentially,  to  be  a  home  of  the  sick 
is  the  function  of  every  hospital.  In  1870  Mount  Sinai  was  such  a  home  rather 
than  a  scientific  institution.  There  was  no  formal  Medical  Board  to  administer 
medical  matters,  no  division  of  the  fundamental  services,  no  organized  Dispen- 
sary, no  separation  of  departments  treating  diseases  that  require  specialized 
knowledge,  no  division  of  research  and  investigation,  no  sj-stem  for  the  training 
of  young  men.  But  slowly  the  medical  scene  changed,  and  in  the  thirtj^-two 
years  spent  on  Lexington  Avenue  the  Hospital  changed  with  it.  On  the  "Mount 
Sinai  Staff  were  manj*  pioneers  who  led  the  giadual  progress  toward  a  more 
scientific  approach  in  medicine.  For,  roughly,  those  thirty-two  years  were  a 
period  in  which  the  whole  concept  of  scientific  medicine  had  taken  form.  The 
basic  and  gradual  growth  which  marked  those  years  at  Mount  Sinai  paralleled 
that  which  took  place  in  the  medical  world  at  large,  and  .served  to  lay  the  founda- 
tions essential  for  a  mature,  scientific  institution  in  the  years  to  come. 

This  installment  concludes  the  first  and  second  sections  of  the  Story  of  The 
Mount  Sinai  Hospital.  The  third  section  is  now  in  preparation  and  will  Ije 
published  in  the  Journal  of  The  M ount  Sinai  Hospital  from  time  to  time  as  the 
material  becomes  available. 

National  Encyclopedia  of  American  Biography,  Current  Series. 
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December  9,  l865-0usugt  3,  1043 

It  is  with  profound  sorrow  that  the  Roard  of  Trustoes  of  The  Aloiint  Sinai 
Hospital  has  learned  of  the  iintinielj'  death  of  its  friend  and  colleague,  Benjamin 
Mordecai. 

Foi-  moi-e  than  twenty-four  years  he  served  the  Jlospilal  with  great  devotion 
and  gave  unstintingly  of  his  time  and  means.  He  always  evinced  the  greatest 
interest  in  the  various  affairs  of  the  Hospital.  For  many  years  he  was  Chairman 
of  its  Building  Committee  and  under  his  wise  guidance,  many  modern  buildings 
were  added  to  the  Hospital  during  the  past  two  decades. 

His  warm  and  genial  personality  endeared  him  to  all  those  with  whom  he  came 
in  contact  and  his  presence  will  be  greatly  missed. 

To  his  bereaved  familj'  the  Board  of  Trustees  extends  its  heai  tfclt  sympathj^ 

Waldi:mar  Kops,  AcI/iu/  Pnsidcnt 
George  Lee,  Secretary 

AN  APPRECIATION* 

Friends, 

How  fitting  it  is  that  Benjamin  Mordecai  shoidd  sjiend  his  last  hours  on  earth 
in  this  sanctuary  in  the  midst  of  his  loved  ones.  Long  before  this  I'emple  was  a 
reality,  it  was  envisioned  in  his  mind.  He  saw  its  walls  grow  stone  on  stone  and 
row  upon  row.  This  place  will  remember  him  for  the  spii  it  of  dedication  that  he 
brouglit  to  its  building.  Other  places,  conseciated  to  the  enrichment  and  en- 
largement of  life  will  also  remember  him  for  his  imagination,  for  his  vision,  for 
his  enterprise.  So  much  of  his  life  was  given  to  lighten  the  burden  of  others,  to 
bring  healing  to  those  who  were  in  pain,  to  bring  help  and  guidance  to  the  af- 
flicted. So  much  of  his  life  was  given  up  to  changing  waste  places  to  places  of 
growth,  to  changing  the  broken  down  area  of  the  earth  to  places  that  tower  with 
things  of  beauty  and  usefulness. 

Mr.  Mordecai  had  a  high  sense  of  duty.  He  came  upon  it  not  by  accident. 
He  saw  it  in  the  home  of  his  father.  He  saw  it  in  the  example  of  his  grandfather's 
life.  For  both  his  father  and  his  grandfather  had  served  gallantly  and  loyally 
and  sacrificialh'  in  the  early  years  of  our  nation's  history,  and  so  Mr.  Mordecai  in 
his  own  lifetime  gave  of  his  wisdom  and  his  knowledge,  gave  of  his  means  and  his 
strength,  gave  of  his  loyaltj-  to  so  many  institutions  that  enriched  and  exalted 
the  lives  of  those  who  could  not  always  make  their  own  ^\■ay.  He  did  not  do  these 
things  for  self  aggrandizement  because  he  was  a  person  of  great  reticence,  a  per- 
son almost  shy — not  seeking  the  honors  that  people  might  want  to  pay  him. 

He  was  a  man  of  the  utmost  integrity.  He  set  for  himself  high  standards  of 
right,  truth  and  goodness  and  by  these  standards  he  walked  and  talked  and 

*  Delivered  at  the  funeral  service  of  Mr.  Benjamin  Mordecai  at  Temple  Emanu-El, 
August  6,  1943. 
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dealt  with  liis  fellowmon.  Just  as  lie  won  their  gratitude  for  his  goodness,  so  he 
enjoj'ed  their  confidence  and  trust  for  the  standards  of  right  by  which  he  lived. 

All  the  time  that  he  was  building  in  a  jniblic  sense,  he  enjoyed  gracious  li\  ing 
in  the  private  dwelling  of  his  own  family  life.  How  shall  one  speak  of  the  great 
love  that  filled  his  heart,  the  love  that  was  manifest  in  his  every  relation.ship,  in 
the  perfect  union  that  bound  him  throughout  the  years  as  the  loving  mate  of  her 
who  left  him  for  life  eternal  almost  to  the  day  twenty  years  ago;  years  that  were 
kept  fresh  and  green  in  his  own  memory,  through  the  love  that  dwelt  in  his  heart. 
To  his  sons  and  daughtei-s,  to  his  grandchildren  and  now  gieat  grand-children, 
he  was  not  only  loving  father,  but  wise  counsellor,  good  companion  and  under- 
standing friend.  He  shared  in  their  joys  and  sorrows.  He  was  a  part  of  their 
hopes  and  dreams  and  aspirations.  He  was  always  deeply  concerned  al)0ut 
every  moment  of  their  being. 

His  was  a  blessed  life.  Well-born,  he  never  lost  the  common  touch. 
Privileged  to  walk  with  men  in  high  places  he  yet  clung  to  the  simple  ta.stes  of 
the  life  that  he  learned  in  the  home  of  his  father.  Blessed  always  with  robust 
health,  he  used  his  strength  to  add  strength  to  others.  So  he  lived  and  wrought 
and  built  and  the  places  that  he  built  will  remember  him  for  the  quiet  generous 
spirit  that  he  brought  to  everything.  All  that  he  touched  w  ill  lemember  him  for 
the  loj'alty  and  devotion  that  he  brought  to  every  trust. 

Rabbi  N.  A.  Perilman 
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Jingo  $?lumentf)al 

Jfcfaruarp  7,  lS52-glu8U£it  8,  1943 

It  is  with  piolouiul  sorrow  and  rogrot  that  the  lioard  of  Trustees  of  The  Mount 
Sinai  Hospital  has  learned  of  the  death  of  its  beloved  colleague  and  friend,  Hugo 
lilunienthal. 

For  over  forty  years,  beginning  with  his  election  as  Trustee  in  1902,  he  gave 
unstintingly,  not  onlj'  of  himself  but  also  of  his  means. 

His  greatest  contribution  to  the  develojiment  of  this  Institution  was  his  in- 
terest in  The  ]\Iount  Sinai  Hospital  School  of  Nursing.  During  his  Presidency 
of  a  quarter  of  a  century,  it  grew  from  modest  proportions  to  one  of  the  leading 
nurse-training  schools  in  the  country. 

His  generous  financial  support  made  possible  many  activities  which  otherwise 
would  have  been  impossible  of  accomplishment.  His  genial  and  sympathetic 
personalitj'^  endeared  him  not  only  to  his  fellow  Trustees,  but  to  all  those  who 
knew  him. 

To  his  bereaved  family,  the  Board  extends  its  most  heartfelt  sympathy. 

Waldemar  Kops,  Acting  President 
Geouge  Lee,  Secretary 

In  the  passing  of  Hugo  Blumenthal,  a  i)all  of  sorrow  and  regret  has  fallen  u])on 
the  I^oai-d  of  Directors,  the  Faculty  and  the  Student  Body  of  The  Mount  Sinai 
Hospital  School  of  Nursing,  of  which  he  served  as  President  for  twenty-five  years 
and  was  serving  as  Honorarj'  President  at  the  time  of  his  passing. 

While  the  vast  progress  made  b}'  the  Institution  during  his  Presidencj',  was 
due  to  his  vision  and  expert  knowledge,  it  was  his  personal  characteristics  of  kind- 
liness, consideration  and  friendship  that  endeared  him  to  all  with  whom  he  came 
in  contact.  His  fellow  Directors  and  the  members  of  the  Faculty  alwaj's  found 
his  sage  advice,  tempered  with  softness,  a  staunch  staff  upon  which  to  lean  and 
depend.    All  feel  a  deep  and  personal  bereavement. 

To  his  sorrowing  family,  the  Directors  and  Faculty  Members  extend  their 
heartfelt  s}^npath3^ 

Alfred  L.  Rose,  President 
Harold  D.  Wimpfheimer,  Secretary 


A  TRIBUTE* 


A  dearly  beloved  friend  is  gone. 

We  meet  this  morning  with  a  sense  of  great  loss.  When  one's  heart  and 
emotions  are  so  deeply  involved  in  the  passing  of  a  friend,  it  is  difficult  to  express 
the  grief  and  bereavement  for  one  and  all  the  nurses.  It  was  Mr.  Blumenthal's 
own  wish  that  a  farewell  be  said  by  one  with  whom  he  worked. 

To  those  who  knew  him  and  his  works  this  is  a  time  when  memories 
crowd  in  of  his  great  love  and  interest — the  school  and  his  nurses.  Twenty-five 
years  was  he  active  as  President  of  The  Mount  Sinai  Hospital  School  of  Nursing, 
— twenty-five  years  during  the  school's  greatest  growth  and  development.  His 
wi.se  leadership,  his  tirele.ss  service,  and  his  devotion  to  the  best  in  nui-sing 
education  and  nui-sing  care  to  patients,  brought  the  school  to  the  high  place  it 
holds  in  nursing  today. 

]VIr.  Blumenthal  wa.s  beloved  by  all.  Ho  had  an  unusual  personality, 
charming,  delightful,  dignified,  but  alwaj's  approachable,  full  of  kindness, 
human  in  every  respect.  To  the  faculty,  graduates  and  student  body  he  was  a 
kindly  adviser,  a  dear  friend  and  an  inspiration.  We  will  never  forget  his 
greatness  of  heart,  and  the  personal  interest  he  manifested  in  all. 

Thousands  knew  him — thousands  mourn  him.  Although  his  life  is 
past,  his  ideals  and  standards  of  service  will  live  forever  and  be  cherished  by  our 
school.  We  will  miss  him  sorely,  and  we  share  with  his  family  and  many  friends 
a  deep  sorrow  in  the  loss  of  an  accomplished  loader,  an  honored  citizen  and 
much  beloved  friend. 

G.  A.  W. 


♦Delivered  at  the  funeral  service  of  Mr.  Hugo  Blumenthal  by  Miss  G.  A.  Warman, 
Principal  of  the  School  and  Superintendent  of  Nurses  of  The  Mount  Sinai  Hospital. 
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Authors'  Abstkaits  ok  Papers  Published  Elsewhere  bv  Members  oe  the  Mount 
Sinai  Hospital  Staff 


Mcinlicrs  of  the  lu)s|)ital  stalT  ami  the  ()ut-i)aticiit  (k'i)artinont  of  The  Mount  Sinai 
IIosi)ital  are  invitetl  to  submit  for  puijlication  in  this  colunui  brief  abstracts  of  their 
articles  appearing  in  otlicr  journals. 


Some  Shakespearean  Characters  in  the  Light  of  Prcscnl-daij  Psychologies.  I.  S.  Wile.  Psy- 
chiat.  Quart.  16: 62,  January  1942. 

The  truth  of  human  psychology  is  an  essence,  the  theories  of  it  vary  with  the  ages  and 
current  theories  of  activity.  Shakcsi)earean  characters  are  employed  to  demonstrate  that 
they  may  be  approached  as  delineated  from  any  aiis!:Ie  of  theory  without  he,sitancy  to  prove 
its  worth  as  supporting  a  contemporary  moik'  of  tli()u;iht  ( 'liaiaclcrs  enicrfic  from  come- 
dies, tragetlies  and  histories  to  indicate^  their  ailcciuacx-  as  cxainph  s  of  tlie  current  concepts 
of  Freud,  Jung,  Adler,  Rank,  Watson,  Werthcinu  r  and  many  others. 

There  is  no  pleading  for  a  standard  iikmIc  of  ))s\  (  hdlofiical  interi)retation  l)ut  an  exposi- 
tion of  a  method  of  teaching  psychology  througii  literature  and  clarifying  literary  characters 
by  reference  to  the  various  schools  of  psj'chological  thought. 

X-liay  Prolcclion  in  Diagnostic  Radiolog!/.  C  B.  Hraestrup.  Radiology.  38:  207, 
February  1942. 

Without  proper  precautions  diagno.stic  radiology  presents  definilc  radiation  hazards. 
Even  with  modern  "ray-i)roof"  equi])nicnt  llicre  is  the  iiossiiiilit^-  <>(  nv,^]-  i  xpusure  to  the 
patient  and  harmful  stray  radiation  to  the  persnnncl.  Tables  are  i)ri  scuicd  slmwing  the 
dose  delivered  to  the  patient  during  Ihioroscopy  and  r:i(liufrr,i])hy.  Fi^urts  are  aLso  given 
for  the  stray  radiation  received  by  the  staff  durini;  llimi  i.x  i.pv  ,  cystoscopy ,  fracture  setting 
and  radiography,  including  dental.  The  author  aiUocatcs  the  i)eriodic  use  of  dental  films 
as  indicators  of  excessive  stra\-r,i(liatiiin.  The  rcconuneiided  safeguards  should  be  of 
interest  also  to  the  physicians  not  siiccializiiig  in  radinlogy,  jjut  still  using  roentgen  rays  for 
diagnostic  purposes.  A  brief  discussion  is  presented  also  on  -\-ray  protection  in  the  rapidly 
expanding  field  of  industrial  radiography. 

Cavutn  Septi  Pellucidi  Biloculare.    M.  H.  Poppel.    l^adiology  .'?S:  'M'A  ,  March  1942. 

The  septum  pellucidum  is  a  thin  vertical  partition  conii)osed  of  two  thin  laminae  in 
apposition  with  each  other  in  the  median  plane.  On  the  encephalogram  it  is  represented  by 
a  well  demarcated  vertical  linear  shadow  about  2  or  3  mm.  in  width,  interposed  between  the 
lateral  ventricles  in  the  sagittal  views. 

When  the  laminae  are  separated  there  results  a  cavity  of  the  septum  pellucidum,  also 
known  as  the  fifth  ventricle.  Apposition  of  the  fornix  to  the  corpus  callosum  subdivides 
this  fifth  ventricle  into  an  anterior  portion,  for  which  the  name  of  fifth  ventricle  is  retained, 
and  a  posterior  portion  called  the  sixth  ventricle. 

A  case  is  described  in  which  the  cavity  of  the  septum  pellucidum  was  biloculated  as  result 
of  a  vertical  midline  adventitious  partition. 

Contrast  Visualization  of  the  Heart  and  Great  Vessels  in  Emphysema.    M.  L.  Sussman. 
M.  F.  Steinberg  and  A.  Grishman.    Am.  J.  Roentgenol.  47:  368,  March  1942. 
By  angiocardiography,  using  a  multiple  exposure  technique  it  was  found  that  in  24  out 
of  28  unselected  cases  of  emphysema  of  various  types  and  grades,  there  was  some  evidence 
of  right  ventricular  dilatation  or  dilatation  of  the  base  of  the  pulmonary  artery.    In  50 

499 


500 


AHSTIUCl'S 


por  cont  of  these,  or  43  per  eent  of  tlie  total,  dilatation  of  tlic  rif;lit  ventricular  cavity  was 
tiiicqiiivocal  and  the  interventricular  septum  was  convex  to  the  left  (in  normal  individuals, 
the  septum  is  convex  to  the  right). 

In  this  rather  small  series,  right  axis  deviation  or  interventricular  block  of  the  type 
described  by  Wilson  was  constantly  associated  with  abnormalities  of  the  right  cardiac 
chambers.  The  normal  electrocardiogram  diil  not  preclude  the  findings  of  right  ventricular 
ventricular  dilatation.  On  the  contrary  in  eight  cases,  well-defined  dilatation  with  devia- 
tion of  the  septum  was  present.  The  lack  of  right  axis  deviation  in  some  of  these  cases 
might  be  accounted  for  by  the  coincidental  jircsence  of  left  ventricular  enlargement. 

In  two  cases  of  marked  emphysema  with  chronic  bronchitis  of  long  duration,  there  was 
no  right  ventricular  dilatation.  No  explanation  is  ofTered  for  this  finding.  In  two  other 
cases  in  which  a  normal  right  heart  was  found  the  clinical  symptoms  and  normal  vital  capac- 
ity suggested  extremely  mild  involvement. 

Coincidental  left  ventricular  dilatation  could  be  accounted  for  in  many  instances  by 
essential  hypertension  or  previous  coronary  thrombosis.  In  the  remaining  cases  coronary 
sclerosis  seemed  to  be  the  most  likely  explanation. 

Remarks  on  the  P.sychupnlhologt/  i)f  I'oniognipfnj.  \V.  Mi.i.xsuKut:.  J.  C'rim.  Psychoi)athol. 
3:  715,  April  11)42. 

Pornography  is  much  mure  often  found  in  private  letters  and  notebooks  than  in  printed 
products.  Pornograjihy  is  a  characteristic  symptom  of  ])sycho-sexual  immaturity  often 
occurring  with  narcissistic  symptoms.  Not  so  seldom  handsome  men,  beautiful  women  or 
beautiful  children  are  found  among  its  producers  and  consumers.  The  symptom  may  lead 
to  the  discovery  of  frigidity  on  the  part  of  the  wcmian  or  individualized  impotence  on  that 
of  the  male.    The  symptoms  should  never  be  treate<l  in  an  isolating  manner. 

Tumors  of  Ihc  Aqueduct  of  Sylrius:  Rlaslomatous  Formulions  of  Varied  Origin,  Limited  to 
the  Mesencephalon.  J.  II.  Globus,  H.  Ki  iii.knbkc  k,  .\m>  1).  \Vi;i-i.kr.  J.  Neuropath. 
&  Kxper.  Neurol.  1:  207,  .\pril  1042. 

The  four  instances  of  blastomatous  formations  of  the  a(iueduct  of  Sylvius  studied  in  this 
paper  belong  to  three  difi'erent  groups. 

Cases  1  and  2  represent  tumors  of  mesodermal  origin.  We  regaril  these  tumors  as  true 
vascular  neoplasms  and  consider  the  very  variable  degree  of  participation  of  neuroecto- 
dermal tissue  in  between  the  vascular  loops  to  be  a  secondary  feature. 

In  order  to  find  a  possible  clue  as  to  the  derivation  of  these  hemangiomas  in  the  region  of 
the  aqueduct,  a  careful  survey  and  review  of  the x)ntogenetic  develoi)ment  of  the  midbrain 
was  made.  However,  this  survey  failed  to  disclose  any  feature  which  would  explain  the 
particular  location  and  mode  of  development  of  these  neoplasms.  It  may  be  mentioned 
that  the  blood  vessels  supplying  the  central  gray  matter  around  the  aqueduct  enter  the 
brain  partly  from  the  base,  through  the  interpeduncular  fossa  and  i)artly  dorsally,  from  the 
surface  of  the  (luadrigeminal  plate,  forming  a  den.se  cai)illary  network,  especially  in  the 
oculomotor  region.  It  might  be  of  significance  that  the  vascular  ajjparatus  protrudes  into 
the  ventricular  system,  forming  a  choroid  plexus,  in  all  subdivisions  of  the  brain  except  in 
the  midbrain.  Of  all  vertebrates  only  Pctromyzon  shows  also  a  tj-jjical  choroid  plexus  of 
the  mesencephalic  ventricle  or  primitive  aqueduct  (Kuhlenbeck).  Whether  a  suppressed 
but  still  latent  factor  of  phylogenetic  origin  i)lays  a  role  in  the  tendency  of  vascular  forma- 
tions to  invade  the  atiueduct  is  a  moot  question. 

The  tumor  in  Case  3  is  a  mixed  ecto-  and  mesodermal  blastoma,  rej)resenting  an  autoch- 
tonous teratoid  growth  and  belongs  to  the  category  of  pinealomas.  The  tumor  displays 
the  characteristic  mosaic-like  features  analyzed  in  the  studies  of  Cdobus  and  Silbert  and 
presumably  took  its  origin  from  an  ectopic  embryonal  rest  in  thi;  vicinity  of  the  normal 
pineal  body. 

The  neoplasm  in  Case  4  is  of  pureh'  j-ctodermal  origin  and  repn  scnts  an  example  of  the 
type  riesignate<l  as  glioneumnia  by  one  of  us.    The  significance  of  the  subependymal  cell 
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plate  as  the  source  of  origin  from  tumors  of  tliis  type  has  l)ecn  pointed  out  by  us  elsewhere 
and  these  observations  are  fully  substantiated  by  our  findings  in  this  case.  In  the  light  of 
our  studies  the  cases  of  occlusion  of  the  Sylvian  atpieiluct  described  by  Orton,  Kernohan 
and  some  cases  of  stenosis  described  by  Sheldon,  Parker  and  Kernohan,  and  by  lloback  and 
Gerstle  should  also  be  interpreted  as  products  of  proliferation  resulting  from  localized  or 
diffuse  spongioblastosis  and  spongioncuroblastosis  in  the  subependymal  cell  plate,  but 
exhibiting  a  faulty  advanced  stage  of  differentiation. 

Hamarlial  Nature  of  the  Tuberous  Sclerosis  Com-plex  and  lis  Bearing  on  the  Tumor  Problem. 
S.  E.  MooLTEN.  Arch.  Int.  Med.  69:  589,  April  1942. 
A  case  of  the  tuberous  complex  in  a  girl  aged  20  is  (icscribed.  The  disease  was  first 
brought  to  light  clinically  by  licniorrhago  from  a  rcn.il  hamartoma.  The  latter  was  of 
striking  appearance  but  tyi)ical  histologic  structure  and  contained  a  large  angiomatous 
component  and  a  caliccal  anomaly.  The  patient  also  presented  adenoma  sebaceum, 
phacoma  of  the  retina  and  clinical  evidences  of  typical  cerebral  involvement.  The  course 
of  her  later  illness  resembled  that  of  a  tumor  involving  the  brain  stem  in  the  region  of  the 
left  corpus  quadrigeminum  and  acpieduet  of  S\  l\  ius.  Left  (iplit  li:iliii(>pl(  ^i:i  w  illi  Argyll- 
Hobertson  i)upil  were  i)resent,  also  papilledema  and  otlu  r  evidences  of  iiilenial  hydro- 
cephalus. 

The  tuberous  sclerosis  complex  may  be  epitomized  as  a  disseminated  disease,  often 
heredofamilial  in  type,  characterized  by  numerous  defects  in  tissue  combination  (hamartia). 
The  brain,  heart,  retina,  kidneys  and  skin  are  consi)ieuously  alTected.  The  individual 
lesions  range  in  size  from  microscopic  foci  (haniartial  "germs")  to  visible  nodules  (harma- 
tomas)  having  a  superficial  resemblance  to  neoplasms.  Developmental  defects  of  a  more 
serious  type,  such  as  cardiac  or  renal  anomaly  and  so-called  stigmas  of  degeneracy,  often 
coexist  and  corroborate  the  view  that  the  disease  has  its  inception  in  the  earliest  stages  of 
embryonal  development. 

Malignant  neoplasms  supervene  with  extreme  rarity  in  the  somatic  foci  of  the  disease  and 
arc  slow  growing  and  produce  few  metastases.  In  the  cerebral  foci,  however,  such  tumors 
appear  to  occur  much  more  freciueiitly ,  taking  the  form  of  a  malignant  mixed  tumor  (neuro- 
spongioblastoma), which  is  (iften  multiple. 

The  concept  of  a  defe(  li\  <  im  i  hanism  of  induction  by  embryonic  organizers  (Spemann) 
offers  a  logical  explanation  ul  i  he  pathogenesis  of  this  disease  and  of  tiie  accompanying  de- 
velopmental defects.  There  is  much  reason  to  believe  that  the  same  principle  underlies  the 
latter  complication  of  malignancy,  especially  in  the  brain.  In  a  study  of  this  disease  as  a 
type  it  is  possible  to  derive  certain  generalizations  which  have  application  to  problems  of 
more  general  importance,  chiefly  the  genesis  of  congenital  dysplasia  and  the  predisposition 
to  tumor.  The  embryonic  systems  of  organizer  action  are  probably  the  initial  phase  of 
certain  basic  mechanisms  of  cellular  integration  which  normally  govern  differentiation  and 
maturation  of  proliferating  cells  throughout  life.  Excessive  fibrosis,  aging  and  preexisting 
malformation  are  factors  which  evidently  impair  such  control  and  thereby  predispose  to 
malignancy.  Neurotrophic  influences  are  apparently  also  important  in  the  maintenance  of 
the  organizer  field,  and  the  predisposition  to  brain  tumor  in  tuberous  sclerosis  is  probably 
only  one  of  many  instances  in  which  defects  in  neural  integration  underlie  the  predisposition 
both  to  anomalous  overgrowth  and  to  neoplasia. 

The  similarities  between  the  tuberous  sclerosis  complex,  multiple  neurofibromatosis, 
encephalotrigeminal  angiomatosis,  Lindau's  disease  and  related  syndromes  are  sufficient 
to  establish  them  all  as  forms  of  disseminated  hamartiosis.  The  latter  term  may  be  em- 
ployed as  a  general  category  of  classification  for  syndromes  such  as  these  in  order  to  em- 
phasize their  non-neurologic  features. 
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ALFRED  MEYER 

An  Appreciation 

IRA  COHEN,  M.D. 
[New  York] 

INIost  men  are  quickly  forgotten  after  even  a  brief  absence  from  their  usual 
haunts.  Some  few,  for  one  reason  or  another,  so  impress  their  personaUty  that  no 
matter  how  long  the  absence  revisits  are  reunions.  This  spirit  of  reunion  pre- 
vails even  though  the  participants  may  never  have  met  before.  The  mere  men- 
tion of  the  visitor's  name  calls  to  mind  facts  and  legends  associated  with  it. 

Such  a  man  is  Alfred  ^Meyer.  From  the  days  of  his  internship  in  The  Mount 
Sinai  Hospital,  which  began  in  1877,  upon  his  graduation  from  the  College  of 
Physicians  and  Surgeons,  until  his  retirement  from  active  duty  as  Attending 
Physician  in  1919,  he  was  an  active  constructive  force  in  the  life  of  the  hospital. 
During  that  period  the  institution  changed  physically  from  the  outmoded  build- 
ings on  Lexington  Avenue  between  Sixty-sixth  and  Sixty-seventh  Streets  to  those 
it  now  occupies;  it  expanded  from  a  single  medical  and  surgical  service  to  its 
present  multi  and  special  service  organization.  That  period  saw  the  first  use  of 
trained  nurses  and  the  establishment  of  a  training  school  for  nurses.  In  that 
period  bacteriology  came  into  its  own  and  surgery  passed  through  its  antiseptic  to 
aseptic  technique. 

Through  thirty-five  years,  from  1884  to  1919,  as  Attending  Physician,  Dr. 
Mej^er  conscientiously  directed  his  constantly  growing  service.  At  the  bedside 
he  was  always  the  teacher.  Above  all  he  taught  by  precept  thoroughness  and 
attention  to  detail.  The  case  histories  would  be  supplemented  by  his  own  search- 
ing questions,  and  physical  signs  noted  by  his  keen  senses  of  sight,  touch,  sound 
and  even  smell.  When  baffled  hy  some  puzzling  case  he  would  review  it  as 
though  seeing  it  for  the  first  time.  Often  completely  engrossed  in  his  rounds, 
time,  appointments  and  waiting  private  patients  were  completely  forgotten.  It 
should  be  recalled  that  demands  of  an  active  practice  were  not  so  readily  met  in 
the  days  before  telephones  and  automobiles.  For  some  twenty-five  years  of  this 
time  Dr.  Meyer's  practice  was  limited  to  consultation  work.  His  energetic 
participation  in  the  tuberculosis  movement  in  the  community,  his  medical  writ- 
ings almost  entirely  limited  to  this  field,  and  his  unfailing  ability  to  be  of  service 
when  called  in  consultation  led  to  his  recognition  as  an  authority  in  pulmonary 
conditions. 

It  is  not  onlj^  his  purely  medical  activities  that  have  left  their  imprint  on  the 
history  of  the  hospital,  but  also  his  wise  counsel  and  unselfish  devotion  to  its 
welfare.  For  fifteen  years  he  served  as  Chairman  of  the  Library  Committee  thus 
giving  of  his  time  as  he  had  given  of  his  means.  It  was  he  who  had  recognized 
the  needs  of  the  house  staff  for  a  librarj^  close  at  hand  so  that  precious  time  would 
not  be  wasted  in  travel.    To  this  end  he  sought  contributions  of  others  and  gen- 
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erously  headed  the  Hst  to  estabhsh  the  hbrary.  He  was  Chairman  of  the  Train- 
ing School  Committee  which  in  those  days  meant  the  medical  care  of  sick  nurses. 
While  thus  serving,  an  unreported  illness  in  the  school  led  to  a  typhoid  epidemic 
in  the  training  school  which  so  wore  him  out  that  he  had  to  take  a  prolonged  rest. 
For  seven  yeai-s  he  ser\  ed  as  secretary  of  the  medical  board  which  at  that  time 
meant  the  actual  physical  writing  of  the  minutes. 

At  the  Montefiore  Home,  now  known  as  the  Montefiore  Hospital  for  Chronic 
Disea.ses.  he  is  remembered  for  his  work  in  their  tuberculosis  sanatorium  at 
Bedford  Hills.  In  1899  he  was  appointed  Attending  Physician  to  that  branchof 
the  hospital.  In  these  days  of  good  roads  and  fast  automobiles,  it  is  well  to  recall 
that  then  the  weekly  visit  by  train  meant  the  sacrifice  of  the  better  part  of  a  day. 

To  demonstrate  the  technique  of  artificial  pneumothorax  therapy.  Dr.  ^leyer 
invited  to  Bedford  Dr.  Cleveland  Floyd  of  Boston  who  had  studied  under 
Forlanini  of  Italy.  He  introduced  work  therapy  at  the  sanatorium.  Patients 
had  their  individual  vegetable  garden  plots,  .-serving  as  a  therapeutic  measure  and 
a  useful  purpo.'ie  to  the  hoi^pital.  In  1919  Dr.  Meyer  was  made  a  con.sultant  at 
the  Montefiore  Hospital. 

To  tho.se  of  us  associated  with  The  Blount  Sinai  or  ^lontefiore  Hospitals  it 
seems  but  natural  to  think  of  Dr.  Meyer  in  connection  with  his  work  at  these 
institutions.  But  to  many  his  name  is  s^-nonymous  with  one  of  the  pioneers  in 
the  field  of  tuberculosis.  A  mere  recital  of  his  connection  with  and  offices  held  in 
the  national  and  local  societies  gives  but  little  inkling  of  the  enthusiastic  work 
and  the  energy  he  devoted  to  them,  and  to  the  tuberculosis  movement.  In  the 
National  Tuberculosis  A.ssociation  he  was  elected  a  Director  at  their  second 
meeting  in  1906  and  served  to  1921,  was  Vice-president  in  1918  to  1919,  in  1923 
he  was  made  an  honorary  member.  He  served  as  a  member  of  a  small  com- 
mittee which  arranged  for  the  International  Congress  in  AVa.shington  in  1908. 
Prior  to  that  date,  in  1906,  he  traveled  in  Europe  to  stimulate  interest  in  and 
make  arrangements  for  the  Congress.  Following  the  meeting  in  Washington  he 
single-handed  collected  830,000  to  bring  the  exhibit  to  New  York  where  it  was 
viewed  by  some  750,000  {persons  at  the  Museum  of  Natural  History.  Ironically 
he  was  not  one  who  saw  it.  The  effort  expended  in  bringing  the  exhibit  to  New 
York  taxed  his  .strength  and  resulted  in  a  break  down.  In  1906  he  became  a 
member  of  the  Committee  for  the  Prevention  of  Tuberculosis  of  The  Charity 
( )rganization  Society.  In  1919  he  was  one  of  the  incorporators  and  first  directoi"s 
of  the  New  York  Tuberculosis  Association.  He  still  serves  as  a  director.  In 
March  1942  this  as.sociation  awarded  him  a  testimonial  of  appreciation  for  his 
many  years  of  devoted  service.  In  presenting  this  Dr.  Burns  Anderson  stated: 
"It  may  therefore  be  said  that  the  work  and  influence  of  Dr.  Meyer  in  this  field 
has  covered  half  a  century  during  which  the  impact  of  his  energy,  his  courage  and 
his  great  zeal  for  the  prevention  and  control  of  tuberculosis  has  been  felt  not  only 
in  our  own  city  but  in  this  state,  throughout  the  nation  and  indeed  throughout 
the  world." 

When  in  1899  Dr.  Meyer  was  appointed  the  visiting  physician  to  Bedford  the 
Country-  Sanatorium  of  the  Montefiore  Home,  a  small  altered  farm  house 
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sheltered  the  patients.  New  buildings  were  contemplated.  Dr.  Meyer  actively 
participated  in  all  deliberations  of  the  building  committee.  The  cottage  plan  of 
Trudeau's  Sanatorium  at  Saranac  Lake  was  advocated  by  some.  Dr.  Meyer  op- 
posed this  on  the  ground  of  cost,  and  more  important,  the  social  characteristics 
of  the  patients  to  be  cared  for.    His  viewpoint  prevailed. 

By  dint  of  hammering,  hard  work  and  much  correspondence  and  with  the  co- 
operation of  The  Charit.y  Organization  Society,  The  Association  for  Improving 
Condition  of  the  Poor,  The  St.  Vincent  de  Paul,  United  Hebrew  Charities  and 
the  State  Charities  Aid  Society,  Dr.  Meyer  was  responsible  for  meetings  at  the 


Fig.  1.  He  was  a  bit  taller  than  his  presents  feet  or  so  and  probably  a  few  pounds 
heavier.  His  beard,  trimmed  somewhat  closer,  was  not  always  white  but  most  of  us  can- 
not recall  it  otherwise. 


New  York  Academy  of  Medicine  which  finally  resulted  in  the  establishment  of 
the  Municipal  Sanatorium  at  Otisville  in  1906.  Apropos  of  this  work.  Dr. 
Herman  Biggs  stated  in  a  letter  to  Dr.  Meyer  that  New  York  Cit.\'  ^^•ould  never 
be  able  to  repay  to  Dr.  Meyer  its  debt  of  gratitude. 

Nor  is  the  State  less  indebted  to  him  for  his  efforts  in  the  establishment  of  the 
sanatorium  at  Ray  Brook.  After  the  introduction  of  the  bill  for  its  establish- 
ment in  1900  he  appeared  before  a  joint  committee  of  the  Senate  and  the  As- 
sembly at  Albany  to  advocate  its  passage.  He  enlisted  the  aid  of  Gov.  Theodore 
Roosevelt,  who  better  than  his  promise  to  sign  the  bill,  should  it  be  passed, 
actually  worked  to  have  it  reported  out  of  committee  when  it  seemed  likely  to  die 
there.    Nor  did  the  interest  of  Dr.  Meyer  end  there,  but  on  behalf  of  the  five 
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New  York  charity  organizations  he  inspected  and  in  a  written  report  condemned 
the  proposed  site  near  the  Dannamora  Clinton  Prison.  Finally  the  sanatorium 
was  established  at  Ray  Brook  and  New  York  State  was  second  only  to  Massa- 
chusetts in  establishing  a  State  Hospital  for  its  tuberculous  poor.  The  hospital 
opened  in  July  1904. 

A  similar  recounting  could  be  made  in  connection  with  the  selection  of  the  site  of 
Sea  \'iew  Hospital.    He  was  chairman  of  the  Research  Advisory  Board  of  the 


Fig.  2.  Though  a  thoroughly  fini.she(l  pianist  and  a  lover  of  music,  this  cannot  be  called 
one  of  Dr.  Mej'er's  hobbies.    It  is  a  part  of  his  life  as  much  as  the  practice  of  medicine. 

National  Jewish  Hospital  for  Coasumptives.  Is  it  any  wonder  that  Mayor  Seth 
Low  exclaimed  at  the  laying  of  the  comer  stone  of  the  present  building  of  Mount 
Sinai  that  if  the  hospital  had  been  responsible  for  nothing  else  but  the  develop- 
ment of  Dr.  Mej-er  it  would  have  ju.stified  its  existence. 

IvCt  us  look  now  at  the  man  who  so  devoted  himself  to  two  large  hospitals,  to 
an  active  practice  and  who  is  a  pioneer  in  the  modern  tuberculosis  movement. 
When  today  in  hl«  ninetieth  year  an  erect,  bright  eyed,  alert,  quick  moving, 
white-haired  gentleman  is  seen,  it  does  not  tax  the  imagination  to  picture  him 
as  he  was  twenty  or  even  forty  years  ago.    He  was  a  bit  taller  than  his  present 
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five  feet  or  so  and  probably  a  few  pounds  heavier.  His  beard,  trimmed  some- 
what closer  was  not  ah\ays  white  but  most  of  us  cannot  recall  it  otherwise.  The 
lines  of  his  face  in  repose  are  etched  hy  his  frequent  kindly  smile.  The  smile 
which  is  friendly  in  greeting  or  appreciative  of  humor,  the  meaning  of  which  can 
be  read  in  the  expression  of  his  eyes.  The  eyes  which  see  completely  through  sham 
but  follo\\'  with  understanding  interest  every  word  and  action  of  the  person  to 
whom  he  is  speaking.  His  hands  might  readily  deceive  one,  they  seem  to  be  in 
such  restful  relaxation.  Yet  in  action  they  brought  out  in  chest  percussion, 
clear  notes,  free  from  overtones,  or  on  the  piano  keys  they  show  strength  or 
zephyr  touches  as  the  master  musician  commands.  Though  a  truly  finished 
pianist  and  a  lover  of  music  this  cannot  be  called  one  of  Dr.  Meyer's  hobbies.  It 
is  a  part  of  his  life  as  much  as  is  the  practice  of  medicine.  Truer  hobbies  are 
his  intimate  knowledge  of  wild  life,^ — birds,  trees,  plants  he  knows  them  by  their 
scientific  and  popular  name.  An  ardent  lover  of  nature  for  more  than  twenty- 
six  years  his  vacations  were  spent  "roughing  it."  He  was  a  member  of  the 
Adirondack  League  Club.  He  would  tramp  the  wilderness  without  guides — 
carrying  his  own  boat  albeit  it  was  a  specially  built  light  one.  A  twentj'-five  mile 
trip  in  a  day  was  not  infrequent.  On  such  trips  his  companion  was  his  wife. 
She  did  her  share  in  carrying  the  pack,  as  she  has  done  her  share  throughout 
more  than  fifty-six  years  of  married  life  in  sharing  the  burdens  and  the  honors. 
The  influence  such  companionship  and  understanding  had  on  Dr.  Meyer's  life  is 
not  for  such  an  article  as  this,  if  any.  It  is  too  sacred  to  pry  into,  }^et  too  profound 
not  to  be  acknowledged. 

In  action,  in  the  practice  of  his  profession  he  was  at  once  an  inspiration  and  an 
example  to  the  3'ounger  men,  a  never  failing  aid  to  his  colleagues,  and  a  true  com- 
fort and  healer  to  his  patients.  The  latter  to  him  were  not  mere  cases  presenting 
medical  problems,  but  sick  human  beings  to  be  eased  of  their  unbearable  burdens. 
From  the  scientific  side  the  details  of  the  illness  were  stored  in  Dr.  Meyer's  reten- 
tive memorj'  to  be  called  out  when  needed  to  help  clarify  some  other  similar 
problem,  perhaps  years  later. 

Those  of  us  who  went  to  the  clinical  conferences  at  The  Mount  Sinai  Hospital 
of  thirt}'  years  ago  recall  how  each  one  was  attended  by  the  heads  of  the  services, 
and  how  each  "Attending"  would  discuss  the  case  presented  in  his  own  field.  We 
used  to  marvel  at  the  minute  details  of  the  illness  of  patients  of  twenty  or  more 
years  ago  which  Dr.  Meyer  would  cite  in  support  of  his  point  of  view.  He  would 
recall  the  history,  the  physical  findings,  and  the  laboratory  studies. 

In  all  such  discussions  as  well  as  in  administrative  matters,  Dr.  ^Nleyer  was 
ready  to  stoutly  defend  his  opinions,  but  one  sensed  his  tolerance  of  the  other 
person's  point  of  view.  Tolerant,  except  when  it  is  a  question  of  right  or  wrong, 
then  there  is  no  compromise  on  his  part.  Today  as  then  he  believes  in  prompt 
action,  especially  in  doing  good.  In  calls  made  upon  him  for  contributions  to  a 
worthy  cause,  he  is  not  only  charitable  but  generous.  Nor  does  he  await  the 
call  of  organizations,  many  unsolicited  donations  are  made  to  those  in  need  of 
help.  This  could  not  be  otherwise,  for  his  life  has  been  and  is  guided  in  civic 
movements,  in  the  practice  of  medicine  and  in  his  private  dealings  by  a  profound 
love  of  his  fellow-man. 


THE  MECHANISM  OF  LUNG  CLEARAXCE  AND  SOME  PRACTICAL 
IMPLICATIONS 


JESSE  G.  M.  BLXLOWA,  M.D.* 

[Clinical  Professor  of  Medicine,  Xeic  York  University  College  of  Medicine;  Visiting  Physician, 
Harlem  Hospital  and  Willard  Parker  Hospital,  Xew  York] 

The  lungs  hang  suspended  from  the  lower  phar>-nx  as  if  designed  to  receive 
the  phar\-ngeal  contents.  These  contents  enter  the  esophagus  during  deglutition 
because  the  larynx  is  covered  by  the  accurately  adapted  beak  shap>ed  epiglottis. 
When  the  epiglottal  mechanism  fails  during  swallowing  due  to  chilling  of  the 
extremities  or  from  other  causes,  the  epiglottis  becomes  a  funnel  and  the  lungs 
receive  phar^-ngeal  or  na.sal  phar\-ngeal  contents.  It  has  been  observed  roent- 
genologically  in  sleeping  people  and  with  the  bronchoscope  after  tonsillectomy 
that  the  aspirating  force  of  the  thorax  is  sufficient  to  draw  fluids  into  the  trachea 
and  bronchi  even  when  the  patient  is  horizontal  (1).  The  tracheo-bronchial 
tree  may  also  contain  fluid  entering  from  the  alveoli  either  by  failure  of  lymphatic 
drainage  or  by  inadequate  venous  return  and  in  addition  the  lung  parenchyma 
may  be  contaminated  by  blood  borne  infection  which  may  extend  to  the  alveoli 
and  bronchioles.  By  whatever  paths  infection  or  fluid  reach  the  bronchioles 
they  must  be  destroyed  and  be  disposed  of  by  adequate  drainage  either  to  the 
outside  or  into  the  lymphatics  or  into  the  blood  stream. 

Drinker  and  Warren  (2)  have  recently  shown  the  importance  of  lymphatic 
drainage  through  the  right  lymphatic  duct  in  maintaining  clear  alveoli.  Pul- 
monar>-  edema  may  result  from  occlusion  of  the  lymph  channels  produced  b\' 
coagulation  of  the  contained  lymph  when  there  is  liberation  of  large  amounts  of 
prothrombin  as  occurs  when  much  tL*sue  has  been  damaged  in  extensive  pneu- 
monias or  in  gas  poisoning.  Organisms  entering  the  lungs  via  the  airways  may 
be  destroyed  by  lysozyme  present  in  the  fresh  mucus. 

It  Ls  difficult  to  infect  the  lungs  of  dogs  and  other  quadrupeds  with  pneumo- 
cocci  in  fluid  media  or  to  keep  a  foreign  body  in  their  bronchial  trees.  Their 
bronchial  tree  is  inverted  in  their  ordinarj-  position  of  rest  and  sleep  and  its 
branches  are  acutely  funneled  so  that  anything  introduced  is  quickly  moved 
forward  and  drops  out.  It  is  only  when  prolonged  contact  with  the  mucous 
membrane  is  maintained  that  the  bronchi  become  infected.  This  Is  accom- 
plished by  injecting  the  cultures  in  a  viscous  medium  of  mucin  which  fills  smaller 
tuljes. 

^^^lene\•er  fluid  or  contaminants  reach  the  bronchioles  either  from  the  alveoli 
or  having  pas.'sed  the  lar>-nx  from  the  tracheo-bronchial  tree  de\'ices  which  are 
designed  to  eff'ect  clearance  of  the  pa.<sages  are  activated.  Some  of  the  .similarity 
of  stnicture  and  performance  of  the  alimentary-  and  respiratory-  tract  Is  due  to 
the  origin  of  the  respiratory-  tract  as  an  outgrowth  of  the  gut.  The  surfaces  of 
both  respiratory  and  alimentary  passages  are  covered  by  a  continuous  mucus 
film.    In  the  tracheo-bronchial  tract  the  mucus  comes  either  from  surface  goblet 
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cells  or  from  the  racemose  glands  which  occur  in  the  membranous  segment 
opposed  to  the  esophagus  and  in  the  intercartilagenous  rings.  The  ciliated  cells 
may  under  irritation  or  anoxia  become  muciparous  goblet  cells.  The  mucus  in 
the  tracheo-bronchial  tree  fuses  into  a  tubular  sheet  which  is  confluent  with  a 
descending  sheet  starting  from  the  extensive  Schneiderian  membrane  which  lines 
the  nose  and  accessory  sinuses  (3).  The  mucus  sheet,  continuous  with  the 
pharyngeal  mucus,  is  under  constant  traction  increased  with  each  swallowing 
act.  These  sheets  are  the  prototype  of  the  belt  conveyer  for  they  bear  on  their 
surfaces  the  contaminations  to  be  removed.  There  are  several  devices  to  insure 
the  continuous  progress  and  renewal  of  the  mucus  sheet.  Delay  or  stoppage  of 
movement  leads  to  interruption  of  the  belt  and  causes  inspissation  of  the  mucus. 
While  continuous  transit  of  the  mucus  is  maintained  the  lungs  are  continuously^ 
cleared. 

If  one  examines  the  gastric  aspirate  or  vomitus  of  children  with  respiratory 
infect io^  who  have  had  much  water  to  drink  two  sorts  of  mucus  masses  are 
frequently  found  floating  in  the  clear  fluid.  One  from  the  upper  respiratory  tract 
is  a  thin  film  which  is  a  cast  of  the  posterior  nares,  nasal  and  oropharynx.  The 
other  is  a  folded  taut  glistening  greenish  film,  a  cast  of  the  larynx,  trachea  and  of 
the  inverted  or  folded  bronchi. 

It  is  worthwhile  detailing  the  circumstances  under  which  the  function  of  this 
mechanism  is  either  depressed  or  augmented.  The  mucus  is  increased  by  in- 
flammation of  the  glands  or  the  walls  of  the  bronchi  and  its  subdivisions.  In- 
flammations of  the  lung  may  commence  in  the  alveoli  as  in  certain  lobar  pneu- 
monias when  the  increase  in  mucus  may  be  very  scant  and  the  patient  is  often 
unaware  of  any  increase.  He  does  not  cough  and  the  exudate  when  it  reaches 
the  larynx  is  swallowed.  The  amount  of  secretion  from  the  glands  is  diminished 
by  atropine  and  its  congeners.  Our  definite  knowledge  concerning  the  control 
of  pulmonary  mucus  is  meagre. 

Unless  the  mucus  sheet  constantly  progresses  upward  and  is  swallowed  it 
rapidly  desiccates  and  cracks  into  a  tile-like  lining  of  which  portions  may  tem- 
porarily' obstruct  the  openings  of  small  bronchi  as  they  pass.  Because  of  this 
mucus  desiccation  it  is  customary  to  cleanse  the  inner  cannula  in  the  treatment 
of  tracheotomized  patients  at  hourly  intervals  and  to  inject  a  solution  of  bi- 
carbonate of  soda  into  the  trachea  and  to  aspirate  mucus  thus  softened  to  prevent 
retention  and  excessive  inspissation  with  obstruction. 

The  tracheo-bronchial  tubes  are  in  constant  movement  thus  preventing  ad- 
hesion of  the  mucus  tube  or  sheet  to  the  cells  or  glands  from  which  they  are 
derived.  The  bronchial  tubes  are  enlarged  and  lengthened  with  each  inspiration 
and  with  each  expiration  they  are  shortened  and  contracted  again  resulting  in 
shifting  of  the  mucus.  To  prevent  compression  of  the  tissues  between  the  bi- 
furcating bronchi  during  these  changes  the  anterior  portion  of  the  lung  creeps 
forward  on  the  thorax.  To  faciUtate  the  enlargement  of  the  lobes  they  are 
divided  into  two  great  halves,  an  upper  anterior  portion  and  lower  posterior 
portion  which  in  inspiration  swings  forward  about  the  great  incisura  as  an  axis 
(4).    A  lobe  adherent  to  the  chest  wall  or  to  its  fellow  is  less  efficiently  emptied 


510 


JESSE  G.  M.  BULLOWA 


and  is  more  readily  subject  to  reinfection.  The  mucus  tube  may  actually  keep 
infected  material  in  contact  with  the  tissue  and  favor  inflammation.  The  mucus 
tube  is  perpetually  extruded  and  renewed.  With  its  enmeshed  burden  of  dust, 
bacteria  and  debris  it  is  pulled  from  the  trachea  ihto  the  phar>-nx  and  swallowed 
vN'ith  each  deglutorv  act.  Extnision  of  the  mucus  sheet  is  also  fostered  by  a 
constant  slow  peristaltic  movement  wliich  may  be  obsen-ed  under  the  fluoroscope 
or  cinematographically.  In  addition  a  swift  ciliaiy  motion  assists  the  progress 
of  the  mucus  tube.  Hilding  (5)  thinks  that  interniption  of  the  ciliary  movement 
is  a  major  factor  in  mucus  retention. 

By  whatever  failure  of  the  mechanism  responsible,  interniption  of  the  passage 
of  the  great  mucus  sheet  is  evidenced  by  a  thickening  or  inspissation  of  the  mucus 
at  a  damaged  area.  Later  coming  mucus  is  joined  to  the  stagnant  dried  mucus 
and  may  obstiiict  the  tubules  to  such  an  extent  as  to  produce  atelectasis  which 
stops  additional  desiccation.  Nummular  masses  form  which  are  extruded  either 
by  increased  activity  of  the  propulsive  mechanisms  or  by  increased  protfiiction  of 
mucus.  Irritation  of  the  broncloi  at  sensitive  points  induces  cough  so  that  a 
huge  draft  of  air  is  iaspired  and  expelled  against  the  nunmiules  in  expiration  with 
an  open  larj-nx.  'Most  sensitive  of  these  points  is  the  carina  or  bifurcation  of 
the  trachea.  The  mucus  may  be  so  tenacious  in  some  cases  of  whooping  cough 
in  infants  that  frequent  aspiration  with  a  catheter  may  be  necessarj-  to  prevent 
asphyxia.  Anything  which  reduces  the  customary  traction  of  the  mucus  sheet 
or  permits  it  to  become  glued  to  the  surface  of  the  bronchi  may  prove  harmful. 
Drugs  which  depress  the  alimentar\-  tract  and  decrease  swallowing  or  peristalsis 
are  antiexpectorant  and  those  which  stimulate  intestinal  activity  usually  stimu- 
late bronchial  movements  and  are  expectorant.  On  this  account,  morphine  is 
contraindicated  in  the  treatment  of  pneumonias  and  to  be  used  with  great  care  if 
expectoration  of  large  nummules  occure.  An  overdose  of  morphine  may  spell 
subsequent  pulmonan.-  retention.  The  nervous  system  should  be  kept  alert 
and  irritable  in  pulmonary  infections,  and  the  patients  should  be  encouraged  to 
keep  the  alimentary  tract  active  by  feeding  appetizing  food.  Frequent  normal 
deghitition  resulting  from  mastication  is  desirable. 

The  imjjortance  of  the  continuity  and  traction  on  the  mucus  sheets  is  exempli- 
fied by  the  old  observation  in  diphtheria  that  when  the  mucus  sheet  is  interrupted 
by  a  larA-ngeal  pseudo-membrane  the  introduction  of  a  tube  always  permits  the 
discharge  of  large  quantities  of  retained  mucus  and  fluid  that  has  not  been  lifted 
beyond  the  break  of  the  mucus  sheet. 

It  is  important  to  con.sider  the  relative  humidity  and  its  effect  on  the  mucus 
sheet  in  the  treatment  of  the  inflamed  respiratory  tract.  The  passage  of  moisture 
im.saturated  air  over  mucus  desiccates  it.  If  the  sheet  is  stagnant  it  may  be 
completely  inspissated  and  dry  plaques  of  mucus  may  be  found  attached  to 
incompletely  desiccated  mucus  which  either  has  been  kept  moist  in  an  occluded 
bronchus  or  has  been  freshly  secreted.  I  ob.ser\  ed  a  woman  in  her  middle  fifties 
with  an  harassing  cough  during  a  bronchopneumonia  in  which  this  condition 
appeared.  She  had  not  been  relieved  by  sedatives  but  in  humidity  saturated 
atmosphere  the  mucus  became  soft  in  fourteen  hours  and  the  nummules  were 
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expelled  by  coughing  at  first  and  subsequently  there  was  restoration  of  the  mucus 
sheet.  This  patient  recovered.  On  occasion  autopsy  has  revealed  mucus 
completely  inspissated  lining  the  tracheo-bronchial  tree,  and  once  the  chink  of 
the  glottis  was  occluded  from  below  with  .such  a  dried  mucus  plaque  attached  to 
a  gob  of  mucus.  The  usual  oxygen  tent  requires  the  chilling  of  the  entering  air 
before  it  enters  the  enclosure.  This  is  desirable  in  most  cases  because  an  optimal 
relative  humidity  (R.H.  50)  is  thus  obtained.  When  there  is  much  mucus  and 
little  expectoration  this  otherwise  desirable  low  relative  humidity  may  be  harm- 
ful. The  usual  supply  of  moisture  from  small  electric  or  alcohol  heated  humidi- 
fiers frequently  results  in  an  arid  atmosphere  in  the  tent  or  cubicle  because  they 
produce  more  heat  than  evaporation.  On  this  account,  at  Willard  Parker 
Hospital  they  have  been  discarded  and  live  steam  is  taken  from  the  heating 
system  which  is  outside  the  cubicle.  Mechanical  humidifiers  should  be  used  if 
the  patients  are  oppressed  by  the  heat.  In  private  homes  and  apartments  the 
superheated  hot  water  which  is  often  supplied  from  the  boiler  yields  steam  when 
it  is  released.  Oxygen  tents  should  be  run  without  ice  when  the  humidity  is  to 
be  maintained  and  any  cooling  should  be  by  radiation  from  outside  the  enclosure 
which  ma>'  be  accomplished  by  having  the  room  in  w'hich  the  oxj^gen  tent  is  run 
at  a  sufficiently  low  temperature. 
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DR.  ISRAEL  MOSES,  SURGEON* 

BURRILL  B.  CROHN,  M.D.f 
[Xew  York  City] 

It  is  a  fitting  tribute  to  this  individual  to  grant  him  the  title  of  surgeon,  for 
most  of  the  active  years  of  -his  short  career  were  dedicated  to  the  task  of  surgery. 
His  roles  included  that  of  Military-  Surgeon  to  the  United  States  Forces  in  the 
Mexican  War,  first  surgeon  on  the  staff  of  the  then  recently  incorporated  Jews' 
Hospital,  Xew  York  City,  surgeon  to  the  United  States  Volunteers  in  the  War 
of  the  States,  surgeon  again  in  civil  practice  to  the  end  of  his  ablireviated  days. 

His  life  was  essentially  a  public  one,  dedicated  to  others,  to  the  relief  of  .suffer- 
ing, to  the  aid  of  the  wounded  and  the  ill;  a  selfless,  altruistic  career.  A  fight- 
ing but  a  kindly  man,  cultured,  educated  and  sensitive,  he  spent  most  of  his  life 
in  army  camps  and  in  public  institutions  with  a  longing  that  was  evident  in  his 
letters  and  correspondence,  for  the  happiness  of  a  family  life,  never  fully  to  be 
achieved. 

In  the  year  of  his  birth,  in  Xew  York  City,  in  1823.  the  family  name  of  Moses 
had  already  been  well  establi.shed  for  probity  and  for  public  acts,  both  in  that 
City  and  in  Philadelphia.  His  illustrious  grandfather,  Isaac  Moses,  had  im- 
migrated from  Germany,  in  1742,  settling  first  in  Xew  York  and  marry  ing  there 
his  cousin,  Reyna  Levy.  Resenting  the  intrusion  of  the  British  during  the 
Revolutionary-  War,  he,  with  other  patriotic  Jews,  fled  to  Philadelphia,  to  which 
the  .seat  of  government  had  been  removed.  Some  time  later  he  returned  to  Xew 
York  to  spend  the  latter  part  of  his  useful  life  as  a  prominent  citizen,  respected 
in  his  home,  honored  for  the  active  role  he  had  played  and  was  playing  in  national 
and  communal  affairs. 

The  c}uiet  but  highly  patriotic  efforts  of  Isaac  Moses  during  the  period  of  the 
Revolutionary  War  have  received  but  in.sufficient  attention  and  recognition. 
He  was  a  partner  of  Robert  Morris,  a  member  of  the  militia  who  advanced  to 
the  United  States  20,000  pounds  in  Specie  in  exchange  for  Continental  dollars  to 
finance  the  Canada  Expedition,  for  which  he  among  others  was  thanked  by  .John 
Hancock.  The  energy-  and  capability  of  this  man  are  seen  in  his  many  public 
accomphshments.  He  helped  raise  funds  for  instituting  the  first  Fire  Depart- 
ment in  Philadelphia;  his  efforts  helped  institute  the  first  Bank  of  the  United 

*  Paper  read  June  14,  1942  at  the  Fiftieth  Anniversary  Meeting  of  the  .\merican  Jewish 
Historial  Society  at  the  Dropsie  College  for  Hebrew  and  Cognate  Learning,  Phila- 
delphia, Pa. 

t  Personal  data  in  reference  to  Isaac,  Joshua  and  Israel  Moses  was  obtained  by  referring 
to  the  publications  of  the  .\merican  Jewish  Historical  Societj-,  Volumes  21  to  28,  and  from 
correspondence  and  papers  turned  over  by  Miss  Blanche  Moses  to  the  Librarj'  of  Columbia 
University. 

Data  relating  to  the  military  career  of  Dr.  Israel  Moses  was  obtained  directly  from  the 
War  Department  and  the  records  of  the  Civil  War. 
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States;  through  his  appeal  to  the  State  Legislature  in  behalf  of  fifty  merchants 
of  Philadelphia  and  New  York,  the  first  Custom  House  was  established  in  the 
latter  city.  He  was  honorary  Colonel  of  the  Militia  during  the  Revolutionary 
War;  and  founder  and  member  for  thirty  years  of  the  New  York  Chamber  of 
Commerce.  Benjamin  Franklin  referred  to  him  as  "my  friend  of  au.stere  [cul- 
ture and  true  knowledge,"  a  tribute  of  veritable  merit  from  the  tongue  of  that 
most  wise  of  men  and  most  frank  of  critics. 


Dr.  Israel  Moses 


Apparently  his  son  Joshua  carried  on  the  tradition  of  the  Moses  family  as 
honorable  merchants  and  as  men  of  affairs.  The  existence  of  an  embossed  in- 
vitation and  card  of  admission  to  the  coronation  of  the  Emperor  Napoleon  I 
in  Paris,  bespeaks  his  recognition  as  an  individual.  He  pi-oved  a  citizen  of  great 
value;  he  helped  to  mold  the  true  principles  of  international  affairs  in  London, 
Paris,  Ghent  and  Geneva.  In  such  a  capacity  he  was  representing  Governor 
de  Witt  Clinton  and  the  State  and  the  City  of  New  York.  He  was  present  at 
the  negotiations  leading  to  the  signing  of  the  Treaty  of  Ghent. 

Thus,  Israel  Moses,  one  of  the  seven  sons  of  Joshua  Moses,  entered  life  in  1823 
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with  the  heritage  of  a  good  name,  the  scion  of  a  family  of  recognized  culture  and 
fortune. 

The  school  days  of  Israel  Moses  seem  to  have  been  those  of  any  boy  born  and 
bred  in  the  metropolis;  but  on  the  day  of  his  graduation  from  Columbia  College 
as  a  Bachelor  of  Arts  (1841)  he  was  awarded  two  medals,  one  for  "proficiency  in 
Latin,"  and  one  for  "merit  in  English."  His  diploma  as  a  Master  of  Arts 
followed  after  three  years.  During  that  period  he  was  undoubtedly  serving 
under  the  presceptorship  of  a  recognized  practitioner  of  medicine,  for  in  1845 
he  recei\  ed  his  degree  of  Doctor  of  Medicine  from  the  College  of  Physicians  and 
Surgeons,  an  engraved  diploma  of  exceptional  elegance,  bearing  among  others 
the  signature  of  the  illustrious  Dr.  Valentine  Mott. 

His  internship  at  the  Xew  York  Hospital  probably  represented  as  fine  a  prac- 
tical course  of  training  as  was  afforded  anywhere  in  this  countrj^,  for  that  in- 
stitution, founded  in  1767,  one  of  the  three  existing  hospitals  in  the  metropolitan 
area,  represented  then  as  it  does  now  a  standard  of  unexcelled  scientific  merit. 

That  ver>^  year  saw  the  outbreak  of  the  war  against  ^lexico;  in, fact,  within 
a  month  of  the  day  upon  which  his  two  diplomas  had  been  granted  as  a  graduate 
intern,  the  battles  of  Palo  Alto  and  Resaca  de  la  Palma  were  being  fought 
(May,  1846). 

The  spirit  and  the  .strength  of  his  forbears  seemed  to  inspire  the  maturing 
phj'sician;  rather  than  enter  civilian  practice  in  a  time  of  national  crisis,  he 
elected  to  serve  in  the  minute  corps  that  represented  the  nucleus  of  the  medical 
department  of  the  small  standing  army  of  that  day.  Appointed  surgeon,  Jan- 
uary- 18,  1847,  he  served  with  the  army  of  occupation  (Vera  Cruz  and  Toluca, 
Mexico)  from  July,  1847  to  September,  1848. 

Let  no  one  underestimate  the  severity  of  the  fighting  against  Santa  Anna 
and  his  Mexican  auxiliaries.  The  annals  of  the  militaiy  histoiy  of  that  war 
speak  of  most  bitter  and  .stubborn  defense  and  of  most  valiant  and  ra.sh  attack. 
As  an  instance,  there  is  described  in  the  reports  of  the  ^ledical  Corps  of  our 
Army,  accounts  of  two  occasions  in  which  during  gallant  attacks  superior  officers 
were  sacrificed.  On  each  occasion  the  surgeon  of  the  regiment,  relinquishing 
his  scalpel,  rallied  the  infantrj'men  and  presumably  led  them  to  overwhelm  the 
enemy,  at  the  co.st  of  his  own  life.  Perhaps  incidents  such  as  these  were  the 
dominant  motive  in  the  later  life  of  Israel  INIoses  to  inspire  him  to  make  in  the 
early  years  of  the  War  of  the  Rebellion  a  most  unusual  decision. 

After  the  signing  of  the  peace  concluding  the  Mexican  War,  his  services  with 
the  Army  continued.  His  regiments  covered  a  wide  range  of  territory  includ- 
ing such  far-flung  encampments  as  Wisconsin,  Fort  Leavenworth,  Missouri, 
with  a  Rifle  Regiment  and  with  the  First  Artillery  in  Oregon,  and  the  then 
Washington  Territories  as  well  as  in  Texas.  His  application  for  sick  leave  was 
granted  in  1855  and  was  soon  followed  bj^  his  resignation  because  of  ill  health. 

The  City  of  Xew  York,  in  1855,  was  reputed  to  number  about  510,000  .souls; 
included  in  this  census  were  25,000  to  30,000  Jews,  constituting  a  rapidh'  growing, 
respectable,  and  prosperous  nucleus  within  the  community.  But  not  all  were 
prosperous,  for  the  abortive  revolutionarj-  outbreaks  in  Europe  in  1848  had  in- 
itiated a  wave  of  immigration  to  the  freer  soil  of  the  New  World;  in  this  wave  of 
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immigration  were  included  many  of  the  intelligensia  of  Germany,  worthy  but 
impoverished  by  their  trek.  The  hirge  and  growing  metropoUtan  city,  for  its 
size  and  popuhition,  was  as  yet  poorly  provided  with  hospitals.  The  dread  of 
the  medieval  Hotel  Dieu  still  overhung  institutions  for  the  care  of  the  sick; 
bacteriology-,  biochemistiy,  and  the  scientific  approach  to  healing  were  vague 
concepts,  and  aseptic  surgeiy  had  not  yet  been  conceived. 

Old  Bellevue  Hospital,  founded  in  1736,  had  alreadj'  served  the  masses  for 
well  over  a  hundred  years,  as  had  also  the  Xew  York  Hospital,  the  prototype  of 
the  private  hospital  of  its  day,  with  its  chosen  staff  and  meticulous  careful 
efficiency. 

The  need  for  new  hospitals  for  the  growing  city  became  apparent  at  the  turn 
of  the  half  century;  one  notes  the  foundation  of  St.  \'incent's  Hospital  (1849), 
a  sectarian  institution,  and  of  St.  Luke's  Hospital  (1850),  based  similarly  on  a 
selected  creed.  To  Sampson  Simson  and  his  co-workers  is  credited  the  founda- 
tion of  the  Jews'  Hospital,  in  1852,  a  small  building  housing  45  beds  for  the  care 
of  the  sick;  simple  and  unassuming  in  design  and  conception,  sectarian  too,  in 
basis,  as  were  all  but  the  public  city  hospitals  of  that  day.  ^Medical  and  surgi- 
cal beds  and  wards  were  not  yet  divided,  the  specialties  in  practice  not  yet  rec- 
ognized. Soon  after  the  doors  of  the  Jews'  Hospital  had  been  opened  to  receive 
the  sick,  Dr.  Israel  Closes,  Surgeon,  recently  retired  from  the  United  States 
Army  ^Medical  Corps,  was  appointed  an  Attending  Surgeon  to  that  institution. 

The  veiy  first  case  admitted  to  the  new  hospital  was  one  of  fistula-in-ano, 
operated  successfully,  and  so  recorded  by  Dr.  I.  ]\Ioses,  Surgeon.  From  that 
date  to  the  outbreak  of  the  Civil  War  the  surgical  achievements  of  Closes  are 
written  into  the  records  and  books  of  that  office,  operations  covering  every  field 
of  the  human  anatomy  from  infections  to  hernia,  from  trephining  to  amputation. 
In  the  fine,  Spencerian  script  of  the  recording  clerk  are  noted  the  successes  and 
the  failures  and  the  fine  efforts  of  the  former  Army-  man  attempting  to  convert 
his  practical  experience  on  the  field  to  the  needs  of  the  civihan  population. 

The  monotonous  round  of  daily  chores  seemed  apparently  undisturbed  by  the 
dark  clouds  gathering  below  the  Potomac.  But  probably  not  unnoticed  by 
such  a  vigilant  and  alert  mind  as  that  of  Moses.  The  clarion  call  for  volunteers 
enunciated  by  his  President,  Abraham  Lincoln,  results  in  a  stern  purpose  and 
in  a  resolute  decision  of  unusual  nature. 

Incredible  as  it  may  seem  to  us,  with  our  conception  of  highly  specialized 
functions  allocated  in  times  of  national  emergency,  Dr.  Moses  answers  this  call 
for  freemen  and  is  mustered  in,  not  as  a  surgeon,  not  in  his  capcity  of  a  medical 
man  or  health  officer,  but  on  July  23,  1862,  as  Lieutenant  Colonel,  second  in 
command,  of  the  Third  Regiment,  Excelsior,  or  Sickle's  Brigade,  of  the  United 
States  Army,  a  fighting  man,  stationed  at  Camp  Scott,  Staten  Island.  At  the 
age  of  38,  Lt.  Col.  !Moses  is  whipping  into  shape  a  regiment  of  raw  recruits  gath- 
ered from  Xew  York  City,  from  various  sections  of  the  State,  and  some  few  com- 
panies from  neighboring  Xew  Jersey.  X'or  is  he  alone  of  his  family  i-epresented 
in  the  Federal  Sen-ice,  for  his  older  brother  Isaac  is  also  enrolled  as  ]\Iajor  and 
as  Assistant  Adjutant  General  in  the  United  States  Volunteers. 

The  summer  heat  of  X'ew  York  Bay  is  already  forgotten  in  the  shivering  blasts 
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and  wet  mists  that  cover  tlio  camp  on  the  Potomac,  fifty  miles  below  Washing- 
ton. The  regiment  is  being  trained  as  part  of  Hooker's  Division  of  the  Army  of 
the  Potomac.  McClellan  is  a  stern  disciplinarian,  the  enemy  is  in  strength, 
and  the  stigma  of  Bnll  Run  must  be  erased. 

"The  cold  wind  is  howling  a  melancholy  wintry  song  through  the  somber 
pines,"  lines  in  a  letter  to  his  sister-in-law  words  that  bespeak  a  literary  culture, 
a  clarity  of  expression,  and  a  human  gentleness  that  would  still  seem  to  warrant 
the  award  of  "merit  in  English"  that  accompanied  his  graduation  from  Columbia 
several  years  ago. 

Four  months  later  the  regiment  is  still  encamped;  his  bookcase,  for  he  must 
have  a  bookcase,  is  a  biscuit  box  turned  upside  down;  his  library  consists  of 
twenty  or  more  books  of  a  decidedly  warUke  character.  An  empty  gun-chest 
serves  as  a  chair;  he  reads  himself  to  sleep  eveiy  night  by  candle  light.  His 
diet  includes  pork  and  beans  at  least  five  times  a  week,  which  he  deliberately 
.says  he  eats  with  good  appetite.  Xo  complaint  of  a  monotonous  fare  which  one 
can  easily  assume  was  quite  foreign  to  his  childhood  home.  Years  in  the  army 
have  carried  him  far  from  his  sheltered  and  educated  boyhood,  but  the  old  mem- 
ories and  tendernes.ses  are  still  there,  for  his  letters  to  his  sister-in-law  and  family 
are  always  affectionate  and  beautiful.  "I  am  so  in  the  habit  of  writing  my  name 
as  above  (I.  Mo.ses,  Lt.  Col.)  that  I  have  unconsciouslj'  done  so.  I  have  almost 
forgotten  the  D.;  though  I  occasionally  perform  a  surgical  operation  and 
prescribe  for  the  sick,  I  don't  attend  any  ladies!" 

The  March  winds  are  stirring;  there  is  ever\'  sign  of  an  onward  movement. 
The  Rebels  have  .suddenly  retreated  overnight ;  freshly  killed  beef,  guns,  artillery 
deserted.  We  are  victorious  everywhere.  But  the  canny  experienced  INIoses 
does  not  think  the  war  is  at  an  end  yet.  He  predicts  a  terrible  conflict.  "There 
is  no  doubt  that  they  are  much  demoralized  and  panic  stricken,  but  a  fortunate 
turn  may  reanimate  them  and  prolong  the  struggle." 

From  William.sburg,  A'irginia,  they  are  "on  to  Richmond",  and  the  Penin- 
sula Campaign  is  in  full  swing.  The  natural  optimism  of  the  wonderful  Army 
of  the  Potomac  is  reflected  in  the  letters  and  buoyant  spirits  of  the  ever  cheer- 
ful Moses.  The  Rebels  were  licked;  some  thought  they  would  stop  nine  miles 
in  front  of  Richmond,  others  thought  they  would  retreat  into  the  Cotton  States. 
"I  suppo.se  we  shall  be  in  Richmond  in  a  few  days,"  a  prophetic  utterance  that 
breathed  none  of  the  disappointment  to  come. 

Shortly  he  speaks  of  being  wounded,  but  of  paying  little  heed  to  his  injury 
of  the  previous  day.  Eventually  this  hardy,  self-denying  optimist  became 
curious.  "My  v/ound  turned  out  to  be  a  buckshot  which  furrowed  my  back, 
but  I  did  not  have  time  to  examine  it  until  yesterday,  when  becoming  trouble- 
some and  inflamed  from  riding,  I  looked  and  discovered  its  nature."  From 
which  incident  one  draws  the  inference  that  the  intrepid  Lieutenant  Colonel, 
in  the  enthusiasm  of  his  leadership,  paid  scant  attention  to  his  own  physical  well- 
Inking,  inured  as  he  wa.s  by  this  time  to  the  hardships  of  camp  and  field;  and  that 
the  valiant  rebels  were  still  armed  in  part  at  least  with  shotgun  and  buckshot! 

The  campaign  must  have  been  a  hard  one,  for  at  one  time  he  speaks  of  still 
having  8()0  men  capable  of  .serving  in  the  field,  but  the  implication  of  serious 
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losses  is  evident.  The  retreat  down  the  James  River,  and  the  disappointment 
over  the  outcome  of  the  campaign  seemed  to  have  left  a  tone  of  embitterment 
and  frustration.  The  transfer  of  Colonel  Nelson  Taylor,  the  Commanding 
Officer,  to  another  Brigade,  and  his  replacement  by  a  stranger,  seemed  to  have 
a  determining  influence  in  the  next  step  of  his  career.  For  in  October  of  that 
-same  year,  1862,  Lieutenant  Colonel  Moses  of  the  Third  Excelsior  Brigade, 
becomes  Dr.  I.  Moses,  Surgeon  of  Volunteers  stationed  at  Finley  Hospital, 
Washington,  D.  C.  In  so  doing.  Dr.  Moses,  like  all  professional  persons,  partic- 
ularly those  bred  in  medicine  and  surgery,  reverts  to  type.  Other  surgeons 
before  had  exchanged  the  scalpel  for  the  sword;  others  would  do  so  again.  For 
later,  at  the  outbreak  of  the  first  World  War,  many  British  surgeons  volunteered 
and  served  as  active  combatants  and  machine  gimners;  this  to  so  great  an  extent 
that  the  mortality  among  them  in  the  embattled  fields  of  Flanders  created  a 
great  dearth  and  scarcity  of  English  physicians  and  surgeons. 

In  the  Federal  Forces  in  1862,  medical  preparedness  was  notoriously  de- 
ficient. The  chaotic  conditions,  the  lack  of  organization,  of  personnel  and  of 
Sanitarj^  supplies  created  a  situation  which  the  nation  realized,  but  which  the 
old  guard  Medical  Department  was  unwilling  to  admit  and  incapable  of  rec- 
ognizing. The  creation  of  the  United  States  Sanitary  Commission,  as  the  result 
of  noble  efforts  and  of  voluntary  contributions  by  high-minded  citizens,  helped 
greatly  to  save  a  pitiable  situation  in  which  the  wounded  and  sick  were  in- 
adequately helped,  transported  and  carried  in  primitive  vehicles,  with  medical 
supplies  and  the  verj^  necessities  of  the  seriously  injured  often  lacking  and  in- 
ordinately delayed. 

After  the  Peninsula  Campaign,  the  lack  of  true  efficiency  in  the  Medical 
Department  of  the  Army  was  more  fully  recognized  than  ever.  The  improvised 
and  rudimentary  ambulances  utilized  by  the  Sanitary  Commission,  and  the 
passenger  vessels  hired  in  the  emergency  to  transfer  the  wounded  crowded  on  the 
decks  of  these  vessels,  exposed  to  rain  and  hunger,  these  all  did  not  do  more  than 
point  to  the  need  for  complete  reorganization. 

It  is  therefore  not  strange  that  at  this  time  Moses  heeds  the  call  of  the  ad- 
ministration for  more  and  more  doctors  for  the  rapidly  growing  forces  of  combat. 
The  sight  of  suffering  arouses  in  him  the  old  longing  to  help  the  sick  and  tend 
the  injured;  the  smell  of  chloroform,  the  slipping  displaced  bandages,  recall  the 
field  emergencies  of  the  ^Mexican  War,  bringing  again  to  memory  the  ordered 
system  of  his  intern  days  and  of  the  years  of  service  in  the  operating  room  of  the 
well  equipped  Jews'  Hospital.  The  precepts  of  Hippocrates,  residual  in  the 
blood  and  mind  of  every-  trained  medical  man,  rise  with  the  sight  and  hearing  of 
anguish,  and  the  physician  becomes  himself  again.' 

The  scene  of  activities  now  shifts  to  Eastern  Tennessee.  The  warring  days 
of  late  December,  1862,  saw  the  Army  of  the  Cumberland,  under  Rosencrans, 
facing  before  Murfreesboro  the  gray,  tattered  Army  of  the  Tennessee  under  the 

1  It  is  interesting  to  observe  that  at  least  two  members  of  the  Attending  Staff  of  the 
Jews'  Hospital  were  serving  a  public  function.  Dr.  A.  Jacobi  and  Dr.  E.  Krackowitzer 
were  acting  as  Special  Inspectors  of  the  United  States  Sanitary  Commission  in  1863  and 
1864. 
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Fabain  Bragg.  Both  armies  lay  in  the  trenches  in  the  rain,  in  the  coldest  winter 
nights  of  many  a  year.  Supplies  were  late  in  coming;  the  improvised  shelters 
of  the  Sanitary  Commission,  however,  were  well  stocked.  The  battle,  a  stub- 
bornly fought  contest,  extended  over  the  last  days  of  the  month;  New  Year's 
day  was  rainy  and  colder  and  the  wounded  were  rapidly  overcrowding  the  scant 
facilities  in  the  field.  Bragg  was,  if  anything,  victorious,  but  he  did  not  realize 
that  fact.  He  had  fought  a  good  fight,  strategically  well  thought  out,  but  his 
army  was  cold  and  hungry  and  tired.  He  called  a  council  of  his  generals, 
who  advised  retreat  to  Chattanooga.  The  field  of  battle  and  the  town  of 
Murfreesboro  were  evacuated  to  the  Federal  forces;  the  Federal  wounded  were 
rapidly  congregated  in  eight  improvised  hospitals,  in  churches,  in  farm  houses 
and  hotels;  order  was  rapidly  appearing  out  of  chaos  in  the  intelligent  hands  of 
Dr.  I.  Moses,  Medical  Director  at  Murfreesboro,  Tennessee. 

Many  months  of  recuperation  and  rest  were  to  elapse  before  the  spring  ad- 
A-ance  against  Bragg  was  to  be  resumed.  Wounds  were  to  be  dressed  and 
healed,  operations  to  be  performed,  the  general  health  and  sanitation  of  the 
Army  to  be  revised  and  renewed,  convalescents  to  be  nursed  back  to  health, 
endemics  and  epidemics  to  be  stamped  out.  "The  sick  are  provided  with  every 
luxury-  and  complaints  are  seldom  if  ever  made.  Dr.  [Nloses,  the  Director  of  the 
Post,  makes  it  his  business  to  inquire  into  all  the  details  of  the  hospital  from 
the  office  and  ward  to  the  culinary  department."  At  the  request  of  the  ^ledical 
Director,  permission  is  received  to  quarter  convalescents  on  the  farms  of  the 
surrounding  countn-.  This  has  the  double  advantage  in  that  the  soldier 
receives  pure  and  wholesome  food,  plenty  of  fresh  air  and  freedom  to  exercise, 
and  is  rapidly  returned  to  his  regiment,  his  place  being  filled  by  another  invalid. 

During  the  cold  weather.  Dr.  Moses  with  his  usual  foresight  and  thoughtful- 
ne.ss  for  the  comfort  of  the  sick  and  wounded,  had  all  the  ice-houses  in  the  post 
filled  to  their  utmost  capacity  with  a  good  quality  of  ice.  A  perusal  of  the 
surgical  reports  of  the  Army  shows  to  what  extent  fresh  cold  water  was  utilized 
as  the  routine  dressing  of  wounds  and  injuries. 

Another  hobbj-  of  the  Medical  Director  is  to  institute  gardens  and  tilled 
areas  wherein  the  convalescents  may  work  and  live  and  raise  fresh  vegetables 
for  the  boys  in  the  hospital. 

Sprue  had  long  been  an  enemy  of  Dr.  Moses;  every  thought  and  act  of  the 
Medical  Director  seemed  to  anticipate  or  realize  the  need  for  the  best  of  hygienic 
surroundings  and  the  exquisite  consciousness  of  the  spiritual  and  moral  well 
being  of  his  wounded  charges.  In  spite  of  the  business  of  the  camp,  and  the 
directorship  of  the  eight  hospitals,  Moses,  the  capable  and  experienced  surgeon, 
has  been  at  the  operating  table,  for  the  surgical  records  of  the  War  of  the  Rebel- 
lion contain  innimierable  case-histories  composed  V)y  the  indefatigable  surgeon. 
Ca,ses  range  over  every  type  of  gunshot  and  bayonet  wound;  the  records  are 
in  many  instances  brief,  but  well  kept,  and  the  epi.sodes  foUowed-up,  where 
po.ssible.  In  the  long  evenings  the  tireless  physician  is  con.scious  of  the  scientific 
neces.sity  of  filing  and  reporting  his  operations  in  current  medical  literature. 

Already  in  1804,  the  American  Journal  of  the  Medical  Sciences  pubhshed  a 
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paper  entitled  "Surgical  Notes  of  Cases  of  Gunshot  Injuries  Occurring  During 
the  Advance  of  the  Armj^  of  the  Cumberland  in  the  Spring  of  1863,"  by  Dr. 
I.  Moses.  Everj^  type  of  gunshot  wound  of  face,  head,  extremities,  body  cavi- 
ties, is  amply  covered  with  sketchy  but  intelligent  details  and  remarks.  The 
results  are  often  surprisingly  good,  conservative  treatment  is  encouraged  at  all 
times.  Throughout  his  writings  one  notes  the  anxious  care  of  the  Director 
for  the  general  health  and  welfare  of  his  children,  the  emphasis  upon  the  bedding 
and  the  clothing  and  the  fresh  food,  and  the  welcome  warm  sunshine. 

He  is  discouraged  over  the  course  of  bullet  wounds  of  the  skull  or  cranium. 
The}'  are  almost  universally  fatal;  in  his  experience  in  this  and  in  former  cam- 
paigns it  makes  little  difference  whether  one  trephined,  removes  the  depressed 
bone,  or  let  them  alone.  Even  the  seemingly  trivial  cases,  after  a  longer  or  a 
shorter  interval,  with  few  exceptions,  follow  a  fatal  termination.  But  a  few 
exceptions  to  this  dismal  rule  preserve  a  modicum  of  optimism;  his  results  are 
no  worse  than  those  of  the  celebrated  Stromeyer  in  the  hospitals  of  Vienna, 
London  and  Paris,  and  probably  better  than  those  encountered  in  the  depressing 
experiences  of  the  English  and  French  surgeons  during  the  Crimean  Campaign. 

Dr.  IMoses  has  an  aversion  to  amputation,  except  in  urgently  clear  indications 
on  the  field  of  battle.  In  the  more  quiet  atmosphere  of  his  base  hospitals  his 
natural  scientific  logic  and  his  innate  conservatism  come  to  the  fore.  He  has 
saved  three  out  of  four  cases  of  gunshot  wound  of  the  upper  extremities  without 
amputation ;  all  the  wounds  of  the  forearm  and  hand  recovered  without  sacrifice 
of  the  limb. 

For  the  first  time  he  pubhshes  his  views  on  the  conservative  treatment  of 
gunshot  wounds  of  the  knee.  He  criticizes  the  disappointing  results  from 
amputation;  he  puts  in  a  clarion  call  for  open  incisions  and  free  drainage  and 
encourages  a  more  conservative  and  preventive  course  aimed  at  saving  a  func- 
tioning extremity.  He  is  becoming  an  outstanding  exponent  of  this  type  of 
conservative  approach  to  knee  injuries;  his  comments  are  widely  read  and 
widely  quoted  in  the  European  literature  for  he  has  saved,  to  the  best  of  his 
knowledge,  five  out  of  ten  gunshot  wounds  of  the  knee,  the  largest  single  joint 
in  the  body  and  the  one  notoriously  subject  to  fatal  infection. 

Of  injuries  to  the  ankle  and  the  foot  he  writes,  "I  have  been  greatly  delighted 
at  the  results  of  several  of  our  cases  where  I  was  in  great  doubt  whether  they 
could  be  saved,  and  have  turned  away  unresolved  what  to  do.  I  have  more 
than  once  been  the  only  opposing  voice  to  amputation  and  have  rarely,  if  ever, 
had  reason  to  regret  my  decision." 

The  long  inactive  spring  of  1863  has  passed;  the  Army  of  the  Cumberland 
is  again  on  the  march,  Bragg  has  been  outwitted  and  outflanked,  and  has  by 
necessity  evacuated  the  small  city  of  Chattanooga  and  gathered  his  forces 
in  the  hills  and  impregnable  mountains  south  of  the  Tennessee  River.  In 
September,  Moses  receives  his  orders  to  take  charge  of  the  hospitals  and  medical 
facihties  freed  by  their  retreat.  He  is  Surgeon-in-Chief  of  the  General  Hospital 
and  Medical  Director  of  the  Post  of  Chattanooga.  He  will  take  charge  of  that 
host  of  wounded  and  injured,  derelicts  and  broken  men  that  will  be  gathered 
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to  him  during  the  succeeding  three  months  of  bitteriy  contested  battles  in  the 
passes  and  on  the  slopes  of  Chickamauga.  of  Lookout  Mountain,  and  of  Mis- 
sionan-  Ridge. 

The  rebels  had  destroyed  much  of  value  in  their  retreat.  Hospitals  had  to 
be  reconstructed  out  of  notliing,  bedding  and  supplies  and  ward  necessities 
improvised  while  the  city  itself  was  often  under  shell  fire.  The  early  disastrous 
defeat  of  the  Army  of  the  Cumberland  was  only  at  the  last  moment  retrieved 
by  General  Thomas,  the  "Rock  of  Chickamauga."  The  wounded  piled  in  by 
ever>'  type  of  conveyance,  the  battles  were  of  the  most  sanguinar\-  nature. 

In  the  first  few  days  of  September  the  Union  losses  were  well  over  13,000  men 
and  officers  killed  and  wounded.  Up  to  the  first  of  November,  Moses  alone 
diligently  recorded  and  catalogued  1,90-i  ca.ses  of  variously  seriously  wounded 
individuals,  all  of  whom  were  housed  and  cared  for,  and  many  of  whom  were 
actually  and  personally  operated  upon  by  himself.  Thanks  to  the  hberality 
and  efficiency  of  the  Sanitar>-  Commission,  httle  was  wanting  for  the  care  of  the 
injured;  though  rations  were  .seriously  reduced  during  the  siege  of  the  city, 
though  the  hospitals  and  wounded  had  often  to  be  evacuated  to  the  rear  because 
of  the  constant  threat  and  actuality  of  .shellfire  during  the  siege  of  Chattanooga, 
fresh  bread  was  never  lacking  and  every  provision,  even  with  reduced  supplies, 
was  forthcoming.  The  weather  was  cold,  wet  and  depressing,  blankets  were 
hung  in  the  empty  windows  and  doonvays,  luxuries  and  fresh  food  were  at  a 
premium.  Moses  is  a  great  advocate  of  canned  milk,  and  canned  soups  and 
\yeei  essence,  mo.st  of  which  could  .still  be  suppUed  in  quantity  by  the  Sanitar\- 
Commission.  It  is  interesting  to  note  that  just  as  this  Civil  War  is  the  first 
conflict  to  be  photographed,  so  also  is  it  probably  the  first  war  in  which  canned 
and  pr(*>er\ed  foods  were  utilized. 

Notwithstanding  all  the  tumult  of  battle  and  its  associated  confusion,  Moses 
ha.s  still  found  time  to  tabulate,  and  scientifically  to  analyze  his  .surgical  material 
and  report  his  results.  For  already  in  October,  1864,  the  .second  article  appears 
from  his  pen,  again  published  in  the  very  exclusive  American  Journal  of  the 
Medical  Sciences,  entitled  "Surgical  Notes  on  Gunshot  Injuries." 

All  of  his  ca.ses  are  catalogued  and  classified;  he  studies  them  with  critical 
analysis  and  rare  surgical  discrimination.  Four  cases  of  tetanus  (lockjaw) 
coastitute  the  basis  for  a  dissertation  on  that  subject,  a  thesis  which  even  before 
the  di.scoven*-  of  bacteriolog>-  and  the  bacterial  nature  of  the  disea.se,  is  scholarly 
and  discreet.  He  discusses  with  great  intelligence  gimshot  wounds  of  the  lungs, 
the  incidence  of  hemorrhage  on  the  battlefield  and  in  the  subsequent  course, 
the  technicjue  of  the  ligation  of  arteries.  He  seems  familiar  with  the  experiences 
of  European  surgeons  and  quotes  freely  from  their  opinions. 

Gunshot  wounds  of  the  knee  had  previously  been  the  object  of  his  most  rapt 
attention.  He  approaches  the  subject  again,  but  now  with  much  more  timidity 
than  he  did  a  few  months  before.  Two  of  the  five  cases  which  he  had  previously 
rcfKjrted  as  cured  or  greatly  improved,  have  since,  to  his  knowledge,  succumbed 
to  their  wounds.  He  is  frank  in  his  admission  and  correction  of  his  previous 
statementj  he  is  scientifically  candid  and  openly  sincere  and  honest.    He  at- 
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tributes  most  of  the  depressing  fatality  in  the  cases  of  knee  wounds  to  the  delay, 
often  of  ten  to  twelve  days,  in  the  transportation  of  the  wounded  to  the  field 
hospital,  delay  engendered  by  the  swaying  lines  of  battle  and  the  capture 
and  recapture  of  fixed  positions  in  ever  changing  lines  of  advance  and  retreat. 

Moses  serves  with  the  active  forces  of  the  Army  in  the  field  until  April,  1864. 
Probably  on  account  of  ill  health  he  was  relieved,  but  continued  on  duty  with 
the  Provost  Marshall  General  until  October,  1864.  For  the  remaining  period 
of  the  Civil  War  he  is  less  arduoush'  employed  in  examining  recruits  in  New 
York  City.  On  July  24,  1865,  he  is  mustered  out  after  having  received  the 
brevet  of  Lieutenant  Colonel  for  faithful  and  meritorious  services  during  the  war. 

The  remaining  years  of  his  life  are  few  and  are  spent  in  Philadelphia.  His 
health  was  not  good ;  it  it  not  known  whether  he  practiced  medicine  and  surgery 
during  this  period.    He  died  in  1870  at  the  relatively  early  age  of  forty-seven. 

Of  his  character  and  private  life  we  read,  between  the  lines  of  the  letters  to 
his  family,  sentiments  of  de^'otion,  a  high  sense  of  fidelity  and  of  love  of  those 
whom  he  had  rarely  the  privilege  of  seeing.  The  opportunity  of  enjoying  with 
them  the  luxury  and  warmth  of  close  familial  contact  was  never  realized.  He 
remained  a  bachelor,  yet  like  most  men  deprived  of  contact  with  his  beloved 
ones,  he  breathed  for  them  hearty  affection  and  at  all  times  solicitude  for  their 
welfare.  .Always  modest  and  self-effacing,  he  typifies  the  gentleman  of  culture 
and  education,  a  man  of  rare  discrimination  and  judgment  in  matters  scientific 
and  surgical,  and  in  subjects  relating  to  martial  experience. 

As  a  soldier  he  is  a  natural  born  leader,  hard  working,  efficient  and  reliable. 
Most  of  his  active  life  is  spent  in  hospitals  and  camps.  As  an  offspring  of  the 
illustrious  family  of  Moses,  he  represents  the  best  type  of  literary  and  cultural 
Jew,  one  who  served  his  country  without  stint,  who  gave  to  the  national  welfare 
his  greatest  effort. 

He  had  the  unique  distinction  of  having  been  the  first  surgeon  to  the  relativel}^ 
recently  established  Jews'  Hospital  in  New  York.  Had  he  retained  and  utilized 
this  opportunity  he  might  have  grown  properous  and  renowned  in  the  rapidly 
growing  community  of  that  metropolitan  city.  His  greatest  effort,  the  most 
concentrated  strivings  of  his  mature  years,  he  devoted  to  the  service  of  this 
nation's  welfare  in  times  of  warfare  and  crisis.  His  family,  his  nation,  and 
The  Mount  Sinai  Hospital  may  well  point,  in  times  of  National  crisis  such  as 
exist  at  present,  to  the  career  of  Israel  Moses  as  one  of  outstanding  accomplish- 
ment, as  one  of  altruistic  devotion  to  the  cause  of  civifization  and  democracy, 
a  man  of  Maccabean  fortitude. 
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And  also  Looking  Back  at  the  Meaning  of  Some  Illustrations  in  Old 
Medical  Books 

CHARLES  A.  ELSBERG,  M.D. 
[Xew  York] 

It  affords  me  great  pleasure  to  contribute  a  short  paper  to  the  volume  pub- 
lished in  honor  of  Dr.  .\Ifred  Meyer  in  his  ninetieth  year.  This  allows  me  to 
express  to  him  my  affection  and  my  admiration  of  his  sterling  character.  His 
fearlessness  and  readiness  at  all  times  to  speak  for  what  he  considers  just  and 
right,  has  made  an  impression  on  all  of  us  no  matter  whether  we  have  known 
him  for  a  few  or  for  manj-  years. 

It  has  been  given  to  few  physicians  to  live  through  so  many  great  events  in 
the  history  of  medicine.  Just  think  of  it!  To  have  graduated  in  medicine  in 
1877,  a  few  years  after  blood  smears  had  been  introduced  by  Ehrlich,  and  to  have 
been  in  practice  when  the  typhoid  bacillus  (1880),  the  tubercle  bacillus  (1882) 
and  the  diphtheria  organism  (1883)  were  discovered!  And  to  have  witnessed 
the  birth  of  our  knowledge  of  antisepsis  and  asepsis,  of  antitoxins,  the  Roentgen 
ray  and  radium,  of  salvarsan  and  the  Wassermann  reaction!  And  to  have  been 
in  medicine  during  the  great  advances  in  general  surgerj'  and  the  splitting  off 
from  general  surgerj-  of  the  surgical  specialties  such  as  otology-  and  neurological 
.surgery!    What  a  grand  panorama  has  been  spread  before  Dr.  Meyer's  eyes! 

In  joining  with  others  to  honor  this  old  friend,  it  seemed  to  the  writer  that  it 
might  not  be  inappropriate  to  jot  down  a  few  notes  regarding  some  other  friends, 
old  medical  books.  Old  books  should  be  the  friends  of  everj-one,  and  old  medical 
books  should  be  the  friends  of  every  physician.  "When  you  range  back  and 
forth  through  the  centuries,  when  you  weigh  the  utterance  of  some  gieat  thinker, 
or  absorb  the  meaning  of  some  great  composition  in  painting  or  mu-sic  or  poetry, 
when  you  live  the.se  things  within  yourself  and  measure  yourself  against  them 
— only  then  do  you  become  an  initiate  in  the  world  of  the  free."  In  making  this 
statement  in  an  address  at  Duke  University,  Mr.  Willkie  had  the  humanities  in 
mind,  but  I  am  sure  that  the  same  ob.serv-ation  is  applicable  to  the  broadening 
effect  upon  the  physician  of  studies  of  old  medical  books. 

If  old  medical  books  are  properly  tasted  and  digested,  they  will  be  found  to  be 
not  dn,-  and  uninteresting  but  full  of  life.  And  illustrations  in  old  medical  books 
will  often  tell  an  interesting  .story  of  the  development  of  different  branches  of 
our  healing  art.  ^ 

In  the  early  days  of  anatomical  illustration,  the  arti.sts  made  free  hand  draw- 
ings and,  not  so  rarely,  anatomical  correctness  was  sacrificed  to  the  artistic  taste 
of  the  draughtsman.  The  artist  desired,  above  all,  to  make  a  pleasing  picture, 
and  with  this  end  in  view,  anatomical  details  were  often  surrendered.  This  is 
shown,  for  example,  in  the  drawings  illustrating  the  brain  in  the  "De  Di.s.sectione" 
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of  Charles  Estienne  (Stephanus)  published  in  1545,  and  to  some  degree  even  in 
the  remarkable  drawings  of  Stephen  Calcar  for  the  "Fabrica"  of  Vesalius.  Some 
of  the  drawings  by  Estienne,  intended  to  illustrate  the  anatomy  of  the  brain,  are 
reproduced  in  figures  1  to  4. 

In  figure  1,  the  surface  of  the  cranial  dura  has  been  exposed  by  removal  of  the 
skull  cap.  Xote  that  the  figvn-e  of  the  man  and  the  landscape  dominate  the 
picture.  The  skull  cap  is  hung  on  the  branch  of  a  tree  under  a  cloudless  sky. 
In  figure  2,  the  dura  has  been  divided  and  reflected  and  the  brain  is  exposed. 
Xote  that  now  the  individual  is  seated,  the  skull  cap  lies  on  the  table,  the  branch 
of  the  tree  is  broken  and  clouds  are  appearing  in  what  was  a  cloudless  sk}'.  In 
figure  3,  the  brain  has  been  sectioned  and  the  ventricles  and  other  intracerebral 
structvu'es  exposed.  The  individual  is  now  so  much  affected  that  he  has  fallen 
over  the  table.  Dark  storm  clouds  are  appearing  in  the  heavens.  In  the  fourth 
figure,  the  brain  has  been  entirely  removed,  .showing  the  interior  of  the  base  of 
the  skull.  So  advanced  is  the  dissection,  that  the  prone  position  of  the  in- 
dividual indicates  that  the  maximum  injury  has  been  inflicted.  This  is  shown, 
also,  by  the  ruined  buildings  in  the  background  and  the  broken  tree  tmnk.  The 
artistic  effect  produced  by  these  four  illustrations  is  certainly  striking,  and  the 
message  that  was  intended  to  be  conveyed,  of  the  increasing  difficulty  and  com- 
plications of  the  dissection,  is  clear,  but  the  rendering  of  the  anatomical  portion, 
i.e.,  the  anatomy  of  the  brain,  is  small  and  indistinct. 

As  I  have  already  mentioned,  one  can  often  gain  a  knowledge  of  the  develop- 
ment of  some  branch  of  medicine  from  the  illustrations  in  a  series  of  old  medical 
books  of  successive  periods.  For  example,  the  advances  in  our  knowledge  of 
human  anatomy  by  dissections  of  the  cadaver,  are  demonstrated  by  the  title 
page  plates  in  a  few  early  medical  works.  It  is  well  known  that  up  to  the  time 
of  INIundinus  (in  the  thirteenth  to  fourteenth  century)  dissection  of  the  human 
body  was  considered  a  sacrilege,  and  much  if  not  most  of  the  knowledge  of  human 
anatomy  was  gained  from  the  dissection  of  apes  and  swine.  Most  of  the  anatomy 
of  Galen  was  based  upon  dissections  of  animals,  and  because  Galen's  writings 
were  for  almost  one  thousand  years  the  ^Medical  Bible,  many  of  the  anatomical 
errors  made  by  Galen  were  copied  by  .succeeding  generations  of  anatomists. 

Figure  5  is  the  plate  from  the  title  page  of  a  book  on  Anatomy  by  Mundinus 
which  was  completed  in  1316  but  was  published  more  than  150  years  later.  The 
copy  from  which  figure  5  is  taken  was  published  in  1493.  The  "Anathomia" 
of  Mundinus  was  really  a  dissecting  manual  and  was  full  of  Galenic  errors,  but 
it  was  almost  the  only  textbook  of  anatomy  based  upon  the  dissection  of  human 
bodies,  for  almost  one  hundred  years.  The  figure  shows  the  "professor"  seated 
in  a  pulpit  chair  and  expounding  Galen  from  the  book  on  his  lap.  The  professor 
did  not  dream  of  soiling  his  fingers  by  handling  the  cadaver  but  his  barber  servant 
is  doing  the  dissection  and  handling  the  viscera. 

Figure  6  is  the  plate  from  the  title  page  of  the  anatomy  of  Mundinus  published 
in  the  "Fasciculus  Medecinae"  of  John  of  Ketham  in  1497.  The  fasciculus  was 
a  collection  of  medical  writings  for  the  physicians  of  those  days.    The  illustra- 
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I-i<;.  1.  The  .'inatoiiiv  of  tljc  Ijraiii  from  iJt  Dis.sciiioKC  (Stcpliamisj.  1.545.  iC  oinparc 
with  figs.  2,  3  and  4.) 
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tion  again  shows  the  professor  seated  on  a  dais  and  reading  from  Galen,  while 
the  dissection  is  being  done  by  a  servant,  but  now  there  are  students  and  perhaps 
a  demonstrator  (the  figure  in  the  lower  right  foreground). 

In  figure  7,  the  "professor"  is  still  seen  seated  and  commenting  from  Galen, 
but  there  is  now  an  instructor  who  indicates  to  the  dissector  where  the  incisions 
should  be  made,  while  the  attention  of  the  students  is  divided  between  the 
"professor"  and  the  dissection.  This  illustration  is  a  photograph  of  the  plate 
on  the  title  page  of  the  "Isagoge  Breves"  of  Jacobus  Berengarius  of  Carpi,  which 
was  an  anatomical  compendium  first  published  in  1522.  The  plate  shown  in 
figin-e  7  appeared  first  in  the  1535  edition  of  Berengarius. 


Fig.  4.  The  anatomy  of  the  brain  from  Stephanas.  The  brain  has  been  removed  to  show 
the  base  of  the  skull.  This  is  the  last  of  the  four  illustrations.  The  body  is  prone.  The 
catastrophe  is  indicated  by  the  broken  tree  and  the  ruined  building  in  the  background. 


Figiu-e  8  is  the  celebrated  plate  from  the  title  page  of  the  first  edition  of  the 
famous  "Fabrica"  of  Andreas  Vesalius  published  in  1543.  Yesalius  was  the 
founder  of  modern  anatomy,  and  his  teachings  based  upon  dissections  of  human 
cadavers  overthrew  much  of  the  work  of  Galen.  Figure  8  shows  that  now 
conditions  are  entirely  changed.  No  longer  is  the  professor  seated  and  com- 
menting from  Galen  while  dissection  and  demonstration  are  done  by  others. 
Yesahus  is  at  the  dissecting  table  himself,  he  is  doing  the  dissecting  and  dem- 
onstrating on  the  actual  cadaver.  The  only  reference  that  he  will  make  will  be 
to  bones  of  the  body  and  for  this  purpose  he  has  an  articulated  human  skeleton 
near  the  dissecting  table. 

These  four  figures  tell  the  story  of  the  development  of  dissection  of  the  human 


Fig.  5.  Title  page  from  the  Anathomia  (jf  MiiruJiinis.  !  ID:',,  -how  inc  the  "  prutVssor"  ai 
the  dissector. 
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^^IS  AGOGE  BREVES^ 

Pctlua'deacUbcrimc,m  Aaatomi'am  h«>  > 
tnani  corpon's,a,  comuoi  Mcdicorum 
Acaclemia,ufitatam,a,Carpo  in  Al/ 
mo  Bononicnfi  GymnailoOfdi 
nanam  Chirurgrx  poblicx 
Docence,  ad  fucfrutn 
Scholafticorum 
prcccsinluce 
date* 
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Fi<;.  7.  Title  page  from  tlie  anatomy  of  Berengariiis,  1535,  showing  the  "professor," 
demonstrator,  dissector  and  students.  As  in  figs.  5  and  6.  the  professor  will  not  soil  his 
hands  by  tf)uching  the  cadaver  and  he  is  still  reading  what  Galen  says. 
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Fig.  8.  Title  page  from  Dc  Fabrica  Hurnani  Corporis  of  ^'esalius,  first  edition,  1543. 
Vesalius  himself  is  in  the  amphitheater  doing  the  dissecting  and  demonstrating. 
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body.  Although  the  text  of  old  medical  writings  will  often  make  both  interesting 
and  instinctive  reading,  the  study  of  the  often  crude  illustrations  wiU  give  us  an 
inkling  of  the  advances  in  anatomical  knowledge  that  were  being  made.  There- 
fore, the  student  of  old  medical  books  should  never  look  at  the  illustrations  as 
ciiidities  and  curiosities  which  merit  only  a  passing  glance.  He  should  ponder 
their  meaning  and  should  meditate  on  the  state  of  knowledge  which  they  indi- 
cate. Then,  in  mind,  we  are  transported  back  to  the  period  when  modern  human 
anatomy  emerged  from  the  ignorance  and  superstitions  of  the  Dark  Ages  1  When 
studied  from  tliis  point  of  view,  are  not  these  old  illustrations  full  of  life? 


METASTATIC  BRAIX  TUMOR  WITH  BRONCHOGENIC  CARCINOMA 
AS  THE  PRIMARY  SOURCE 


JOSEPH  H.  GLOBUS,  M.D.* 

[New  York] 

In  a  previous  communication  (1)  it  was  pointed  out  that  observations  on  the 
anatomy  and  clinical  manifestations  of  metastatic  brain  tumor  did  not  keep 
pace  with  the  constantly  growing  abundance  of  data  pertaining  to  tumors  primary 
in  the  brain.  This  situation  still  exists  in  spite  of  the  fact  that  the  metastatic 
intracranial  tumors  are  not  at  all  rare  as  several  available  statistical  studies 
indicate.  Some  of  these  statistics  estimate  the  incidence  of  metastatic  brain 
neoplasm  among  verified  brain  tumors  to  be  as  high  as  10  per  cent  (Dandy  (2)), 
while  the  more  carefully  investigated  material  yields  a  percentage  ranging  from 
4.2  per  cent  (Cushing  (3)),  6.4  per  cent  (Walshe  (4)),  and  13.5  per  cent  for  The 
oMount  Sinai  Hospital  collection  of  brain  tumors  (1).  The  relatively  high  inci- 
dence in  the  latter  survey  was  explained  by  the  fact  that  the  material  investi- 
gated was  drawn  from  the  several  clinical  divisions  of  the  hospital  and  not  only 
from  its  neurological  and  neurosurgical  services. 

It  is  obvious  then  that  more  comprehensive  studies  of  this  type  of  lesion  from 
both  the  clinical  and  anat  omical  points  of  view  are  highly  desirable.  Such  studies 
are  likely  to  show,  as  found  in  the  material  to  be  surveyed  in  this  report  and  as  al- 
ready noted  in  the  previous  report  (1),  that  the  lungs  constitute  a  most  common 
primary  site  for  malignant  neoplasms  metastasizing  to  the  brain,  and  often  are  an 
early  interceptor  of  such  a  lesion. 

In  the  aforementioned  report  (1)  it  was  shown  that  in  33  cases  of  metastatic 
carcinoma  of  the  brain,  autopsy  disclosed  the  primary  lesion  in  the  lung  in  19 
cases.  Among  these  cases,  instances  were  not  rare  in  which  the  history,  clinical 
observations  and  even  x-ray  examination  failed  to  yield  a  clue  as  to  the  primary 
seat  of  the  malignancy.  In  some  instances  the  existence  of  a  brain  tumor  could 
only  be  suspected,  remaining  in  doubt  until  late  in  the  clinical  course.  In  other 
instances  the  presence  of  an  expanding  lesion  in  the  brain  and  its  neoplastic  char- 
acter were  recognized  but  the  metastatic  nature  of  the  lesion  was  not  suspected. 
This  was  particularly  tme  of  cases  in  which  the  clinical  picture  was  that  of  a  single 
isolated  expanding  lesion. 

It  was  thus  felt  desirable  to  survey,  both  anatomically  and  clinically,  the  avail- 
able cases  of  metastatic  brain  tumor  in  which  the  primary  lesion  was  found  in  the 
lung.  These  cases  fall  into  two  groups:  A  large  group  consisting  of  18  cases  in 
which  the  primary  focus,  as  established  by  complete  autopsy,  was  found  in  the 
lung  or  part  of  the  bronchial  tree.  In  the  second  group,  no  biopsies  were  available 
and  post-mortem  studies  were  limited  to  the  brain,  hence  the  primary  source 
could  not  be  fully  ascertained.    The  only  clues  of  some  assistance  in  these  cases 

*  From  the  Laboratories,  the  Xeurological,  Medical  aud  Surgical  Services  of  The  Mount 
Sinai  Hospital. 
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were  those  of  clinical  or  roentgenologic  character.  The  histologic  character  of 
the  tumor  itself  could  not  be  regarded  as  sufficiently  reliable  evidence  as  to  the 
true  site  of  origin  of  the  primary  lesion.  So,  although  this  group  contains  16 
cases,  none  of  them  were  sufficiently  instructive  to  be  included  in  this  studj'. 

In  analyzing  the  group  of  cases  of  metastatic  brain  tumor  in  which  the  primary 
source  was  discovered  in  the  lung  hy  complete  post-mortem  examination,  it  was 
found  convenient  to  divide  it  into  several  subgroups:  Subgroup  A,  consisting  of 
cases  in  which  no  pulmonary  signs  or  symptoms  were  recognized  at  any  time 
either  preceding  or  concomitant  with  the  development  of  cerebral  manifestations; 
subgroup  B,  consisting  of  cases  in  which  no  recognizable  pulmonar}^  symptoms  or 
signs  were  present  at  any  time  preceding  the  development  of  cerebral  manifesta- 
tions, but  in  which  clinical  evidence  of  pulmonary  neoplasm  or  a  similar  focal  ex- 
panding lesion  was  found  following  the  development  of  signs  and  symptoms  of 
cerebral  dysfunction;  subgroup  C,  consisting  of  cases  in  which  signs  and  symp- 
toms pointing  to  probable  or  definite  pulmonary  involvement  but  unconfii-med 
bj-  x-ray  examination  preceded  or  became  manifest  in  the  course  of  the  develop- 
ment of  cerebral  disturbance;  subgroup  D,  consisting  of  cases  in  which  signs  and 
sj-niptoms  of  pulmonary  involvement,  confirmed  by  x-ray  examination  of  the 
chest,  preceded  or  were  disclosed  in  the  course  of  the  development  of  manifesta- 
tions of  cerebral  involvement. 

ILLUSTRATIVE  CASES 

Subgroup  A.  This  consists  of  onh'  two  cases.  In  neither  did  the  past  history 
of  the  patient  disclose  any  signs  of  pulmonary'  affliction  nor  did  these  patients 
reveal  any  sign  of  pulmonary  involvement  while  they  were  being  observed  for 
their  cerebral  manifestations.  The  discovery  of  the  metastatic  character  of  the 
tumor  in  the  brain  hy  biopsy  in  one  instance  was  quite  unexpected,  but  the  dis- 
closure at  post-mortem  examination  of  the  primary  focus  of  the  lesion  in  the  lung 
came  as  a  total  surprise. 

Case  1.  No  signs  or  symptoms  of  pulmonary  involvement  throughout  the  entire 
clinical  course;  acute  onset  of  cerebral  manifestations  characterized  by  emotional 
instability,  carelessness  in  personal  habits  and  some  intellectual  depreciation;  meager 
focal  signs;  right  frontal  lobe  tumor  diagnosed;  craniotomy;  removal  of  tumor;  gradual 
recovery  interrupted  by  sudden  and  rapid  decline  with  the  development  of  bilateral 
external  rectus  palsy.  Death;  necropsy;  area  of  disintegration  at  the  site  of  the 
removed  tumor;  metastatic  tumor  in  the  left  frontal  lobe  and  another  in  the  pons. 

History:  (Adm.  499833;  P.M.  12388).  S.  K.,  a  man,  aged  49  years,  three  weeks  before 
consulting  me  began  to  display  mental  changes,  characterized  by  alternating  periods  of 
facctiousness  and  tearfulness.  He  began  to  make  many  errors  in  simple  calculation  and 
exhibited  indifference  to  infarctions  of  social  animities,  urinating  and  soiling  his  clothes 
often  in  the  presence  of  others  without  manifesting  physical  or  emotional  discomfort.  In 
view  of  these  mental  changes  and  the  few  neurological  signs,  such  as  mild  left  facial  weak- 
ness and  slightly  elevated  deep  reflexes  on  the  left  side,  a  provisional  diagnosis  of  a  right 
frontal  lobe  neoplasm  was  made.  He  was  referred  to  the  hospital  for  observation  and  ulti- 
mate surgical  intervention. 
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Examination:  The  patient  was  found  to  be  constantly  grinning  and  engaged  in  making 
silly  drawings.  He  was  poorly  oriented  for  time  and  place  and  would  frequently  confabu- 
late to  make  up  for  his  defective  memory.  He  exhibited  a  left  central  facial  weakness, 
slight  deviation  of  the  tongue  to  the  left;  left  Hoffman  sign  with  slight  increase  of  the  deep 
reflexes  in  the  left  upper  extremity.  There  was  a  suggestive  left  Babinski  sign  and  a  left 
grasp  reflex.  • 

Laboratory  Data:  The  cerebrospinal  fluid  was  negative  in  all  phases  except  for  a  4  plus 
Pandy  reaction  and  a  total  protein  of  87  mg.  per  cent.  An  electroencephalogram  was  in- 
terpreted as  indicating  the  presence  of  a  midline  frontal  lesion,  possibly  expanding.  X-ray 
examination  of  the  lungs  shoiced  no  abnormality. 

Course:  The  presence  of  a  right  frontal  lobe  tumor  was  regarded  as  fairly  certain  in  the 
absence  of  evidence  of  a  primary  lesion  elsewhere  and  a  craniotomy  was  performed  without 
further  delay.  A  tumor  was  removed  from  the  right  frontal  lobe.  The  patient  made  a 
fairly  satisfactory,  though  slow,  recovery  from  the  operation  and  left  the  hospital  with  only 
minor  residual  mental  changes. 

Surgical  Pathology:  The  surgical  specimen  was  diagnosed  as  metastatic  carcinoma,  pri- 
mary focus  undetermined. 

Terminal  Course:  Following  the  patient's  return  home  his  condition  remained  unchanged 
for  a  few  weeks.  Shortly  thereafter  he  began  to  show  evidence  of  advancing  mental  dis- 
integration. He  became  silly,  snatched  toys  from  the  hands  of  his  child  and  played  with 
them  himself.  What  was  still  more  striking  was  that  he  began  to  butt  into  objects  on  either 
side  of  him,  as  though  his  vision  was  defective.  Examination  disclosed  that  his  eyes  were 
in  fixed  convergence,  and  that  he  was  unable  to  rotate  each  eye  into  the  corresponding  lat- 
eral canthus.    Obviously  there  was  bilateral  paralysis  of  the  external  recti. 

He  re-entered  the  hospital  where  he  gradually  disintegrated  mentally,  passed  into  stupor 
and  died  nine  months  after  the  onset  of  signs  pointing  to  cerebral  involvement. 

Necropsy  Findings.  General:  Small  primary  squamous  cell  carcinoma,  upper  lobe  of  the 
left  lung;  chronic  and  acute  purulent  bronchitis;  emphysema  and  edema  of  the  lung;  paren- 
chj'matous  degeneration  of  the  myocardium;  atherosclerosis  of  the  aorta. 

Brain:  A  brownish  discoloration  was  found  over  the  dorsal  and  orbital  surface  of  the 
right  frontal  lobe.  In  the  left  frontal  pole  there  was  a  walnut-size  cyst  which  collapsed 
in  the  process  of  removal  of  the  brain  with  an  escape  of  serous  fluid.  On  sectioning  the 
brain  the  left  hemisphere  was  found  to  be  larger  than  the  right  and  contained  in  its  central 
portion  a  well  circumscribed  tumor  which  had  a  hemorrhagic  center  and  a  pearly  white 
periphery.  In  the  region  of  the  right  frontal  pole  there  was  a  cyst-like  defect,  the  site  of 
the  previously  removed  tumor.  In  the  region  of  the  pons,  directly  underneath  the  fourth 
ventricle  there  was  another  large  well  circumscribed  tumor  mass  (fig.  1).  It  almost  com- 
pletely compressed  the  fourth  ventricle. 

Microscopic  Observations:  Section  through  the  tumor  mass  stained  with  hematoxylin  and 
eosin  displayed  a  well  circumscribed  metastatic  neoplasm,  its  cell  form  being  epithelial  in 
character,  of  a  tall  columnar  variety,  arranged  in  acinar  fashion,  usually  containing  a  vas- 
cular core.    There  also  were  large  areas  of  necrosis  and  hemorrhage. 

Comment:  Of  significance  in  this  case  was  the  absence  of  any  pulmonary  signs 
pointing  to  the  primary  site  of  the  lesion.  In  view  of  the  abrupt  onset,  the 
metastatic  character  of  the  lesion  was  not  entirely  ignored,  and  search  was  made  for 
a  primar}'  focus  of  malignancy  in  the  chest;  none  was  found  and  in  its  absence 
craniotomy  was  justifiably  undertaken.  Even  were  the  lesion  unquestionably 
established  as  metastatic,  craniotomy  would  still  have  been  indicated  for,  as 
shown  in  a  previous  communication  (1),  there  are  exceptional  instances  of  solitary 
metastatic  lesions  which  lend  themselves  to  surgical  intervention.  This  is 
particularly  true  in  a  ca.se  in  which  localization  is  readily  established.  Not 
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without  interest  was  the  discoveiy  of  the  pontine  tumor  compronaising  both 
nuclei  of  the  abducens  nene. 

Case  2.  Xo  signs  of  pulmonary  inioh  ement:  acuk  onset  of  cerebral  manifesta- 
tions of  four  weeks  duration  (headache,  vomiting  and  vertigo):  disseminated  signs  of 
cerebral  and  meningeal  involvement:  rapid  decline  and  death.  Xecropsy;  multiple 
metastatic  cerebral  lesions  {primary  carcinoma  in  the  left  bronchus)  with  a  nodule 
in  the  fourth  ventricle. 


Fig.  1 .  Coronal  sections  of  the  brain  showing  di?tril)ution  of  the  metastatic  tumors,  par- 
ticularly the  one  in  the  tegmentum  of  the  pons,  completelj-  destroying  the  nuclei  of  the 
sixth  nerve  (Case  1). 

History:  (Adm.  228680;  P.M.  4271).  T.  B.,  a  woman,  aged  52  years,  was  admitted  to  the 
hospital  complaining  of  headache  and  vomiting  of  four  weeks  duration.  She  had  had  in- 
fluenza four  years  previously.  Severe  headache,  repeated  vomiting,  and  pain  in  the  ab- 
domen marked  the  abrupt  onset  of  the  fatal  illness.  The  headaches  became  constant  and 
grew  in  severity  as  the  epigastric  pain  became  less  constant.  The  vomiting  continued  and 
was  not  related  to  meals;  it  was  frequently  precipitated  by  sudden  movement  of  the  head. 
The  vomitus  contained  occult  blood. 

Examination:  The  patient  was  somewhat  drowsy.  The  essential  neurologic  findings  in- 
cluded rigidity  of  the  neck,  a  bilateral  Kernig  sign,  blurring  of  the  nasal  halves  of  the  discs. 
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right  hemiparesis  with  a  corresponding  increase  in  the  deep  reflexes  on  that  side,  absence  of 
abdominal  reflexes  and  a  positive  Babinski  sign  on  the  right  side. 

Laboratory  Data:  A  lumbar  puncture  yielded  clear  cerebrospinal  fluid  under  moderately 
increased  pressure  and  contained  100  lymphocytes  per  cubic  millimeter.  It  was  negative 
otherwise.    The  blood  pressure  was  120  systolic  and  90  diastolic. 

Course:  During  the  first  few  days  in  the  hospital  the  patient  developed  slight  ptosis  of 
the  right  eyelid,  a  sluggish  pupillary  reaction  to  light  and  mild  hypalgesia  on  the  right 
side  of  the  body.  Acute  epidemic  meningoencephalitis  was  considered  as  a  probable  diag- 
nosis, while  a  cerebral  neoplasm  was  regarded  only  as  a  remote  possibility.  Soon,  how- 
ever, additional  symptoms  appeared,  such  as  paralysis  of  upward  gaze,  weakness  of  the 
right  internal  rectus  muscle  with  poor  convergence  and  tenderness  on  percussion  over  the 
left  side  of  the  skull.  Meningoencephalitis  was  still  regarded  as  the  most  likely  diagnosis 
since  the  cell  count  in  the  cerebrospinal  fluid  obtained  by  a  second  lumbar  puncture  con- 
tained 128  lymphocytes  per  cubic  millimeter.  In  the  course  of  the  third  week  in  the  hos- 
pital the  ptosis  of  the  right  upper  lid  became  more  pronounced;  fixation  of  the  right  pupil 
and  paralj'sis  of  the  internal  and  superior  rectus  muscles  on  the  same  side,  and  pronounced 
papilledema,  paralysis  of  the  left  abductor  muscle  in  the  larynx  developed.  Gastric  analy- 
sis revealed  absence  of  free  hydrochloric  acid  and  a  total  acidity  of  30  degrees.  In  view  of 
the  values  for  gastric  acidity  and  the  advancing  papilledema,  a  metastatic  cerebral  neo- 
plasm came  under  more  serious  consideration.  The  condition  of  the  patient  declined  rap- 
idly and  she  died  on  the  twenty-fifth  day  in  the  hospital. 

Necropsy  Findings.    General:  Primary  carcinoma  of  the  left  upper  bronchus. 

Brain:  On  sectioning  of  the  brain  a  few  small  yellowish  areas  measuring  about  1  cm.  in 
diameter  were  found  scattered  through  the  left  frontal  lobe.  They  were  sharply  demar- 
cated from  the  surrounding  brain  tissue.  The  cerebellum  exhibited  in  the  white  substance 
of  the  right  lobe  a  yellowish  mass  measuring  2x3  cm.  In  the  fourth  ventricle  there  was 
found  a  spherical  tumor  measuring  about  1.5  cm.  in  diameter,  springing  by  a  narrow  pedicle 
from  its  floor  (fig.  2A). 

Microscopic  Observations:  Sections  of  the  several  tumor  masses  disclosed  their  metastatic 
carcinomatous  character,  which  was  identical  with  that  of  the  primary  growth  in  the  lung. 
The  tumor  tissue  was  made  up  of  numerous  alveoli  lined  by  cuboidal  epithelium  and  filled 
with  mucous  material.  The  alveoli  were  separated  from  each  other  by  a  vascular  connec- 
tive tissue  stroma  (fig.  2B). 

Comment:  The  earlier  diagnosis  of  meningoencephalitis  was  justified  by  the 
precipitate  onset,  the  dissemination  of  signs,  evidence  of  meningeal  irritation  and 
the  pleocj^tosis.  On  the  other  hand,  the  intense  headache,  the  Bruns  sj-ndrome 
(marked  vertigo  on  active  movement  of  the  head),  the  tenderness  to  percussion 
and  the  suggestive  gastric  analysis  were  of  sufficient  significance  to  arouse  more 
than  a  suspicion  of  a  metastatic  tumor  of  the  brain.  But  even  under  such  cir- 
cumstances the  primary  lesion  would  most  likely  be  placed  in  the  gastro-intes- 
tinal  tract,  although  post-mortem  examination  revealed  that  no  tumor  was 
present  there  and  that  the  primaiy  lesion  was  in  the  lung. 

Subgroup  B.  Here  also  there  are  only  two  cases.  In  these,  however,  some 
symptoms  and  signs  (though  not  confirmed  by  x-ray  studies)  were  found  during 
the  clinical  course. 

Case  3.  Emotional  instability  over  a  period  of  years;  acute  onset  of  general 
symptoms  of  increased  intracranial  tension  with  intercurrent  development  of  signs  of 
pulmonary  involvement;  meager  focalizing  cerebral  signs  followed  by  more  discrete 
focal  and  general  signs  of  brain  tumor;  convulsions  with  death  occurring  during  a 
convulsion. 
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History:  (Adm.  424805;  P.M.  lOSlS).  R.  M..  a  married  woman,  aged  45  years,  mani- 
fested evidence  of  emotional  instability  for  many  years  prior  to  the  onset  of  her  fatal  illness. 
The  latter  had  an  acute  onset  marked  by  severe  headache,  nausea  and  occasional  vomiting. 
On  three  occasions  the  headache  was  unusually  severe  and  was  accompanied  by  momentary 
loss  of  consciousness. 


s: 


Fig.  2  A.  Ciros.s  apjicarancc  of  small  metastatic  nodule  in  the  floor  of  the  fourth  ventricle 
^Case  2). 

B.  Histologic  character  of  the  metastatic  nodule  (X  240;. 


Examinalion:  There  was  dullness  over  the  left  upper  lobe  of  the  lung  with  diminished  breath 
sounds.  The  neurological  findings  were  meager,  consisting  of  diminished  swing  and  some 
ataxia  and  adiodochokinesis  of  the  right  upper  extremity. 

Laboratory  Data:  CJastric  analysis  revealed  absence  of  free  hj'drochloric  acid.  Lumbar 
puncture  yielded  normal  cerebrospinal  fluid  under  normal  pressure.  The  total  protein  was 
67  mg.  per  cent. 

Course:  The  patient  s  complaints  were  regarded  primarily  due  to  emotional  instability 
and  plans  were  made  for  her  transfer  to  the  Mental  Health  Clinic.    But  while  still  in  the 
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hospital  she  suddenly  passed  through  an  episode  of  unconsciousness  which  was  accom- 
panied by  right  sided  pyramidal  tract  signs  and  followed  by  a  mild  transient  aphasia. 
Blood  sugar  taken  at  that  time  was  80  mg.  per  cent.  A  subsequent  neurological  examina- 
tion revealed,  in  addition  to  the  earlier  finding  of  ataxia  of  the  right  arm,  right  ankle  clonus 
and  a  poor  right  plantar  response.  The  disc  margins  were  found  to  be  somewhat  hazy. 
The  diagnosis  of  an  expanding  lesion  of  the  left  hemisphere  was  then  made,  but  the  patient 
would  not  submit  to  operation  and  left  the  hospital. 

At  home  her  headaches  became  constant  and  more  severe;  she  vomited  two  to  three 
times  daily  and  developed  a  cough  productive  of  small  amounts  of  foul  smelling  material. 


Fig.  3.  Cross  section  of  the  pons  and  parts  of  the  cerebellum  showing  the  large  tumor 
nodule  (Case  3) . 

Second  Admission:  She  re-entered  the  hospital  four  days  later.  The  disc  margins  were 
blurred,  the  left  pupil  was  larger  than  the  right;  there  was  a  slight  right  central  facial  weak- 
ness with  mild  pyramidal  tract  signs  on  the  right  side  and  markedly  depressed  abdominal 
reflexes  on  the  same  side.  Another  lumbar  puncture  yielded  cerebrospinal  fluid  under  an 
initial  pressure  of  180  mm.  of  water.  Two  days  later  the  patient  had  another  convulsive 
seizure  lasting  one  minute.  It  was  preceded  by  pain  in  the  head  and  followed  by  deviation 
of  the  eyes  upward  and  to  the  left  and  convulsive  movements  of  the  left  arm.  Broncho- 
scopy was  attempted,  but  the  first  spray  of  cocaine  resulted  in  the  complaint  of  faintness 
followed  immediately  by  loss  of  consciousness  and  clonic  movements  of  the  left  arm  and 
later  of  the  right  leg.  The  eyes  deviated  upward  and  to  the  left.  The  patient  regained 
consciousness  five  minutes  later.  Bronchoscopy  was  not  again  attempted.  She  died  the 
following  day  during  another  convulsive  seizure. 
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Xecropsy  Findings.  General:  Carcinoma  of  the  left  lung  with  metastases  to  pleura, 
pericardium,  liver,  kidnej-s.  adrenals,  lymph  nodes  and  brain;  pericardial  effusion;  coronary 
arteriosclerosis  without  narrowing;  thickening  of  the  mitral  valve ;  congestion  of  the  spleen, 
liver  and  kidneys;  primary  infect,  right  lower  lobe;  old  pleural  adhesions. 

Brain:  In  the  right  temporo-occipital  region  there  was  found  a  cavity  which  measured 
about  2  cm.  in  diameter  filled  with  a  yellowish  white  material.  In  the  precentral  gyrus, 
in  the  arm  area,  there  was  a  small  circular  j'cllowish  area  measuring  about  5  cm.  in  diameter. 
In  the  right  cerebellar  hemisphere  which  appeared  larger  than  the  left  there  was  a  large 
hard  nodule  almost  completely  displacing  the  dentate  nucleus  (fig.  3).  Areas  of  yellowish 
discoloration  were  found  on  the  mesial  aspect  of  the  left  hemisphere  in  the  frontal  area,  in 
the  right  posterior  portion  of  the  inferior  temporal  convolution,  and  in  the  anterior  one- 
third  of  the  right  third  of  the  right  occipital  lobe.  All  these  areas  were  zones  of  metastatic 
tumor  formation.  Another  small  nodule  was  found  in  the  superior  temporal  convolution 
of  the  left  hemisphere. 

Microscopic  Observations:  Several  sections  of  tumor  tissue  stained  with  hematoxylin  and 
eosin  showed  well  circumscribed  areas  of  metastatic  tumor  tissue  adjacent  to  and  infiltrat- 
ing disorganized  cortical  tissue.  Epithelial  cells  were  arranged  in  acinar  and  papillary  for- 
mations. The  tumor  cells  were  cylindrical  in  type  and  formed  papillary  projections. 
There  were  many  goblet  cells.  In  some  areas  the  columnar  cells  were  pseudo-stratified. 
The  cell  cytoplasm  stained  uniformly  pink  and  their  nuclei  were  large,  ovoid,  basophilic, 
and  vesicular  in  appearance.  Manj'  mitotic  figures  were  seen.  Many  multinucleated  giant 
cells,  as  well  as  other  neoplastic  cells  were  seen  between  the  larger  metastatic  acini.  There 
were  many  areas  of  necrosis  bordering  upon  the  area  invaded  by  the  tumor  tissue.  Section 
from  the  tumor  in  the  right  cerebellar  hemisphere  revealed  lakes  of  pale  pink  homogeneously 
staining  material  in  between  the  acini  and  papillary  projections.  In  some  areas  these  lakes 
were  densely  infiltrated  with  leucocytes  and  Ij'mphocytes.  Compound  granular  cells  and 
multinuclear  giant  cells  were  also  present. 

Comment:  The  severe  headache  and  other  signs  of  increased  intracranial 
tension  in  contrast  to  the  few  focahzing  signs  of  brain  involvement  during  the 
early  part  of  the  clinical  course  is  not  an  uncommon  occurrence  in  metastatic 
brain  tumor. 

Case  4-  Sudden  onset  of  recurrent  severe  headache;  gradual  development  of  left 
hemiparesis;  clubbed  fingers;  repeated  convulsive  seizures;  terminal  bronchopneu- 
monia. 

History:  (\dm.  478162;  P.M.  11986).  S.  F.,  a  man,  aged  63  years,  eight  weeks  before  ad- 
mission to  the  hospital  began  to  complain  of  constant  headache,  often  so  severe  that  sleep 
inducing  medication  had  to  be  administered.  The  pain  was  accentuated  by  movement  of 
the  head  and  also  by  combing  his  hair.  One  week  after  the  onset  of  his  symptoms  he  had  a 
shaking  chill  with  elevation  of  temperature  to  103°F.  The  daj'  after  the  chill  he  felt  too 
weak  to  get  out  of  bed  and  noticed  weakness  and  swelling  of  the  left  hand  and  wrist.  A 
brief  period  of  improvement  followed,  but  two  weeks  later  weakness  of  the  lower  limbs,  un- 
steadiness of  gait  and  a  general  feeling  of  heaviness  set  in.  Two  days  before  admission  to 
the  hospital  the  patient  had  a  convulsive  seizure. 

Examination:  Left  central  facial  weakness,  weakness  and  swelling  of  the  left  hand,  in- 
creased deep  reflexes  on  the  left  side  with  diminution  of  abdominal  reflexes  on  the  same  side, 
suggestive  Hoffman.  Chaddock  and  Oppenheim  signs  on  the  left  and  a  left  sided  ataxia  with 
a  rebound  phenomenon  on  that  side,  slight  past -pointing  on  the  left  with  the  left  upper  ex- 
tremity, diminished  sensation  to  pin-prick  in  the  left  hand  and  forearm,  slight  impairment 
of  position  and  two  point  discrimination  in  the  left  hand,  a  right  middle  ear  deafness,  ataxic 
and  broad-ba.sed  gait,  and  a  Romberg  sign  with  swaj'ing  to  the  left  were  the  significant  neu- 
rological findings.    There  was  marked  clubbing  of  the  fingers. 
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Laboratory  Data:  Lumbar  puncture  yielded  cerebrospinal  fluid  under  an  initial  pressure 
of  130  mm.  of  water  with  a  Pandy  reaction  of  2  plus  and  total  protein  of  112  mg.  per  cent. 
X-ray  examination  of  the  chest  showed  a  faint  circumscribed  infiltration  about  2  cm.  in 
diameter  at  the  level  of  the  third  rib  on  the  right.  It  resembled  an  old  tuberculous  lesion. 
There  was  no  evidence  of  metastasis. 

Course:  Multiple  lesions,  probably  metastatic,  were  postulated  because  of  the  presence 
of  both  cerebral  and  cerebellar  signs.  On  the  third  day  in  the  hospital  the  patient  had  a 
generalized  convulsion  involving  the  left  extremities  more  than  the  right  and  lasting  about 
5  minutes.  It  was  preceded  by  an  increase  in  severity  of  the  headache  and  the  development 
of  nausea,  and  was  followed  by  a  period  of  stupor  lasting  about  ten  minutes,  during  which 
period  the  pupils  were  dilated  and  failed  to  react.  There  was  a  positive  Babinski  sign  on 
the  left  and  the  patient  was  incontinent.  One  hour  later  there  was  a  similar  attack,  involv- 
ing especially  the  left  lower  face,  the  left  arm  and  leg.  The  episode  lasted  about  5  minutes 
following  which  the  patient's  left  sided  weakness  was  increased.  Thereafter  the  positive 
Babinski,  Gordon  and  Oppenheim  signs  on  the  left  persisted,  but  the  headache  diminished 
in  intensity.    One  week  after  admission  his  speech  became  thick  and  slow.    A  ventricu- 


FlG.  4.  Coronal  section  of  tln'  lirain  showing  appearance  and  location  of  the  metastatic 
tumor  (Case  4). 

lographj-  disclosed  an  "internal  hydrocephalus."  Following  this  procedure  the  patient 
passed  into  stupor  and  developed  twitchings  of  the  right  extremities.  Because  of  the  in- 
creasing stupor,  ventricular  tap  was  repeated.  An  increased  pressure  was  found  and  re- 
lieved, but  both  the  stupor  and  twitchings  continued.  The  patient  developed  a  broncho- 
pneumonia and  died  during  the  fifth  week  in  the  hospital. 

Necropsy  Findings.  General:  Small  carcinoma  of  the  upper  lobe  of  the  right  lung; 
chronic  pneumonia;  encapsulated  empyema  between  the  left  lower  lobe  and  diaphragm; 
emphysema  and  edema  of  the  lungs;  hypertrophy  and  dilatation  of  the  right  ventricle; 
pleural  adhesions  of  both  lungs;  moderate  arteriosclerosis  of  kidneys;  adrenal  rest  right 
kidney;  acute  infectious  splenitis. 

Brain:  A  patch  of  yellowish  discoloration  was  noted  on  the  orbital  surface  of  the  left 
frontal  pole,  apparently  localized  to  the  leptomeninges.  The  right  precentral  gyrus  was 
found  to  be  somewhat  elevated  and  softer  on  palpation  than  the  adjacent  tissue.  On  sec- 
tioning the  brain  an  irregularly  circular  yellowish-grey  tumor  mass,  measuring  2^  cm.  was 
found  in  the  right  fronto-parietal  region  straddling  the  central  fissure  and  extending  into 
the  pre-  and  post-central  gyri,  on  a  level  with  the  mid-frontal  convolution  (fig.  4).  It  was 
surrounded  by  a  wide  zone  of  edema. 

Microscopic  Observations:  Sections  taken  through  the  tumor  and  stained  with  hematoxy- 
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lin  and  cosin  showed  a  large  central  area  of  softening  occupied  by  fibrinous  and  hyaline  ma- 
terial. Lining  this  area,  and  Ij-ing  in  disorganized  cerebral  substance,  were  many  nests  of 
large  cuboidal  cells  arranged  in  alveolar  pattern  around  small  capillaries.  These  cells  had 
round,  centrally  placed  nuclei,  the  chromatin  content  of  which  varied  greatly.  Many 
cells  showed  mitotic  figures.  A  few  bizarre  giant  cell  forms  were  found  containing  one  very 
large  or  multiple  nuclei .    Many  swollen  glial  and  compound  granular  cells  were  found  there. 

Comment:  Signs  of  pulmonary  involvement  were  meager,  but  nevertheless 
significant  consisting  as  they  did  only  of  the  clubbing  of  the  fingers.  Significant 
also  is  the  frequency  with  which  con\'ulsi\e  seizures  are  encountered  in  meta- 
static cerebral  lesions. 

Subgroup  C.    This  subgroup  contains  seven  cases. 
Case  5.    Acute  onset  of  obstinate  constipation,  followed  by  recurrent  attacks  of 
se^'ere  headache;  intercurrent  mildly  productive  cough;  terminal  cerebral  manifes- 
tations. 

History:  (Adm.  448562;  P.M.  11333) .  A  man,  aged  60  years,  three  months  before  admis- 
sion to  the  hospital  developed  obstinate  constipation,  and  attacks  of  vomiting  after  meals. 
There  was  a  rapid  loss  of  weight.  During  the  second  month  of  his  illness  he  began  to  ex- 
perience severe  headache.  Mental  changes  characterized  by  confusion  and  drowsiness 
followed.  He  took  to  bed  during  the  last  ten  weeks  of  his  illness  and  at  this  time  developed 
a  slight  cough  with  some  expectoration  . 

Examination:  The  patient  was  confused  and  lethargic.  There  was  moderate  bilateral 
papilledema.  There  was  a  definite  right  supranuclear  facial  weakness,  and  marked  weak- 
ness of  the  right  upper  extremity.  The  deep  reflexes  were  all  depressed  and  the  ankle  jerks 
were  not  elicited.  Inconstant  Oppenheim  and  Babinski  signs  were  elicited  on  the  right 
side.    The  abdominal  and  cremasteric  reflexes  were  absent  on  the  right  side. 

Laboratory  Data:  Hemoglobin.  Ill  per  cent;  24,000  white  blood  cells  with  81  per  cent 
polymorphonuclear  leucocytes  and  11  per  cent  Ij'mphocytes. 

Course:  The  patient  became  progressively  more  lethargic  to  the  point  of  semi-stupor, 
developed  C'heyne-Stokes  respirations,  urinary  and  fecal  incontinence,  and  died  five  days 
after  admission  to  the  hospital. 

Xecropsy  Findings.  General:  Bronchogenic  carcinoma  with  diffuse  submucosal  and 
lymphatic  infiltration,  right  lower  lobe;  metastases  to  mediastinal  and  mesenteric  lymph 
nodes;  multiple  metastases  to  skull,  vertebrae,  both  adrenals,  wall  of  stomach  and  small 
intestines  and  right  kidney. 

Brain:  Sectioning  of  the  brain  showed  a  large  number  of  metastatic  nodules  varying  in 
size  from  2  mm.  to  li  cm.  They  were  found  throughout  the  cortex  and  subcortex  of  the 
cerebrum  and  cerebellum  (fig.  5).  A  fairly  large  tumor  was  also  found  in  the  floor  of  the 
fourth  ventricle.  About  twenty  of  these  nodules  were  counted,  but  this  number  did  not  ex- 
haust all  the  metastatic  nodules  that  could  be  found  by  further  cutting. 

Microscopic  Observations:  Sections  of  the  metastatic  nodules  stained  with  hematoxylin 
and  eosin  showed  tissue  within  the  nodule  to  consist  of  many  pleomorphic  cells  with  pleo- 
morphic nuclei.  Occasionally  there  was  a  tendency  for  these  cells  to  aggregate  themselves 
around  the  blood  vessels  of  the  tumor  (fig.  6). 

Comment:  The  obstinate  con-stipation  could  have  been  considered  as  pointing 
to  the  ga.stro-intestinal  tract  as  the  site  of  the  primary  lesion.  Post-mortem 
study,  though  disclosing  involvement  of  the  latter,  nevertheless  showed  it  to  be 
secondarj-  in  character. 


Fig.  5.  Coronal  section  of  the  brain  and  brain  stem  showing  a  few  metastatic  nodules. 
One  is  seen  in  the  left  frontal  lobe  and  two  are  noted  in  the  white  matter  of  the  cerebellum, 
while  four  are  seen  in  the  cortex  of  the  cerebellum.  A  large  one  is  seen  in  the  tegmentum  of 
the  pons  (Case  5). 


Fig.  6.  Histologic  appearance  of  the  metastatic  nodules  (Case  5)  (X  200) 
543 


544 


JOSEPH  H.  GLOBUS 


Case  6.  A  lon^  history  of  recurrent  psychoses;  sudden  onset  of  headache,  nausea 
a7id  vomiting,  followed  by  general  weakness  and  manifestations  of  cerebellar  involve- 
ment; rapid  decline  with  development  of  pulmonary  signs  and  symptoms. 

History:  (Adm.  447872;  P.M.  11335).  A  man,  aged  55  years,  had  been  confined  to  mental 
hospitals  on  four  occasions  for  periods  of  five  years  each  time,  finally  being  discharged  from 
a  mental  institution  in  1935.  Six  weeks  before  admission  to  this  hospital  he  began  to  com- 
plain of  headache.  Two  weeks  later  he  became  subject  to  daily  attacks  of  nausea  and  vom- 
iting. He  staggered,  complained  of  dizziness  and  generalized  weakness.  A  few  days  before 
entering  the  hospital  ho  became  drowsy  and  uncooperative. 


Fig.  7.  Coronal  section  of  the  brain  showing  symmetrical  internal  hydrocephalus  and  the 
two  metastatic  tumors  in  the  cerebellum  (Case  6) . 

Examination:  The  patient  was  somnolent,  disoriented  for  time  and  place.  In  his  speech 
he  exhibited  anomia  and  perseveration.  He  tended  to  hold  his  head  with  the  occiput  tilted 
to  the  right  shoulder.  The  right  arm  drifted  downward  on  extension.  There  were  adio- 
dochokinesis  and  dysmetria  of  the  right  upper  extremity  without  ataxia.  The  right  ab- 
dominal reflexes  were  less  active  than  the  left.  There  was  an  inconstant  bilateral  Babinski 
sign. 

Laboratory  Data:  Ventriculography  showed  symmetrical  dilatation  of  the  lateral  and 
third  ventricles.  X-ray  examination  of  the  chest  showed  a  widened  upper  mediastinum, 
but  no  significant  abnormalities  were  noted. 

Course:  A  few  days  after  admission  the  patient  coughed  up  blood-streaked  sputum.  He 
became  confused,  drowsy,  developed  neck  rigidity  and  bilateral  Kernig  sign.  There  were 
occasional  nystagmoid  jerks.  The  deep  reflexes  disappeared,  but  a  definite  Babinski  sign 
appeared  on  the  left.    A  lumbar  puncture  yielded  clear  cerebrospinal  fluid  under  an  initial 
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pressure  of  130  mm.  of  water;  there  wore  no  cells.  The  patient  died  23  days  after  admission 
to  the  hospital. 

Xecropsy  Findi7igs.  General:  Carcinoma  of  the  right  main  bronchus  with  metastases  to 
regional  Ij^mph  nodes  and  extension  to  left  main  bronchus,  superior  vena  cava,  and  esoph- 
agus; focal  bronchopneumonia;  congestion  and  edema  of  the  lungs;  moderate  dilatation  of 
the  left  ventricle  of  the  heart;  congestion  of  spleen  and  kidneys;  small  benign  polyp  of  sig- 
moid colon. 

Brain:  The  right  cerebral  hemisphere  ajii^'arcd  IniKcr  and  firmer  than  the  loft.  The 
right  lobe  of  the  cerebellum  also  was  larger  than  the  left.  Two  large  tumor  masse^^  were 
present  in  the  cerebellum  (fig.  7).  The  largest ,  measuring  4  cm. ,  was  si  I  ua  ted  in  tlie  ventral 
two-thirds  of  the  right  cerebellar  hemisphere.  The  other  mass,  measuring  2^  eni.  was 
situated  in  the  vermis  and  almost  completely  replaced  it .  'I'lic  tumoi-  masses  were  clearly 
demarcated  from  the  adjacent  tissue  by  color  and  structure. 

Microscopic  Observations:  Sections  of  the  tumors  of  the  cerebellum  revealed  very  cellular 
tissue  broken  up  into  irregular  mosaic  forms  hy  cores  of  connective  tissue.  The  nuclei  were 
large,  surrovnuletl  very  little  cytoplasm.  The  connecti\-e  tissiK'  w  a.s  in  places  very 
abundant,  and  within  the  structure  tliere  were  many  vessels  w  itli  hypertrophied  walls  and 
filled  with  blood.  -\n  area  of  necrosis  was  present  in  one  i)art  of  f  he  tumor.  The  cerebellar 
tissue  adjacent  to  the  tumors  showed  infiltration  of  neoplastic  cells,  disorganization  and 
congestion  of  blood  vessels. 

Comment:  The  dominant  signs  of  cerebellar  involvement  are  in  full  accord  with 
the  presence  of  massive  cerebellar  lesions. 

Case  7.  Sudden  onset  of  hemiparesis,  accompanied  by  headache  and  followed 
by  mental  deterioration;  focal  signs  and  encephalography  pointed  to  expanding 
lesion;  pulmonary  signs  not  conclusive;  craniotomy;  death. 

History:  (Adm.  368533;  P.M.  9277).  A  man,  aged  64  years,  stumbled  and  fell  two  weeks 
before  admission  to  the  hospital.  During  the  next  two  days  he  developed  a  mild  confusion 
and  memory  defect.  Further  questioning  yielded  the  fact  that  the  patient  had  a  cough  for 
five  months  and  hemoptysis  for  two  months  before  the  onset  of  his  present  illness. 

Examination:  The  neurologic  findings  included  a  left  homonymous  hemianopsia,  weakness 
on  the  left  side  with  generalized  hyporeflexia;  a  left  Babinski  sign  on  the  left  and  equivocal 
plantar  reflex  on  the  right,  and  slight  left  hemihypesthesia  for  all  modalities.  There  were 
diminished  breath  sounds  posteriorly.  The  heart  was  enlarged  to  the  left;  a  soft  diastolic 
murmur  was  heard  at  the  base. 

Laboratory  Data:  The  cerebrospinal  fluid  was  clear;  globulin,  4  plus;  total  protein,  90 
mg.  per  cent,  negative  in  all  other  phases.  X-ray  examination  of  the  chest  showed  nothing 
definite.  Encephalography  showed  a  shift  of  Vjoth  ventricles  to  the  left,  with  incomplete 
filling  of  the  right. 

Course:  An  exploratory  craniotomy  was  performed  and  a  tumor  removed  from  the 
parieto-occipital  area.    The  patient  died  one  day  following  the  operation. 

Xecropsy  Findings.  General:  Primary  carcinoma  of  the  right  main  bronchus  with 
metastases  to  the  tracheo-bronchial  and  perigastric  lymph  nodes,  huigs  and  left  suprarenal 
gland;  fibrous  pleuritis;  thrombosis  of  the  left  femoral  vein  and  its  triliutaric's;  edema  of  the 
left  lower  extremity ;  multiple  emboli  of  pulmonary  arteries;  fatty  changes  of  liver;  partially 
obliterated  appendix. 

Brain:  There  was  an  excavated  area  involving  the  entire  width  of  the  occipital  lobe  and 
about  2  cm.  in  the  vertical  plane  and  involving  the  posterior  third  of  tlie  jiarietal  lobe  and 
the  anterior  half  of  the  occipital  area.  This  defect  showed  a  very  irregidar  interior,  dis- 
colored, showing  little  which  could  be  identified  as  brain  tumor.  .\.  small  piece  f>f  tissue  was 
found  in  its  depth  which  was  neoplastic. 
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Microscopic  Obseri  ations:  Sections  of  the  tumor  tissue  stained  with  hematoxj-lin  and  eo- 
sin  showed  it  to  be  bordered  on  its  free  surface  by  a  fibrous  capsule  of  varj-ing  thickness 
which  was  quite  likely  the  pia-arachnoid.  Fibrous  septa  divided  the  tumor  cells  into 
islands  or  lobules  of  varying  size  and  shape.  The  densely  packed  tumor  cells  were  large, 
polygonal,  had  a  coarsely  granular  cytoplasm,  and  a  large  nucleus  which  stained  deeply 
and  homogenousl}'.  There  were  many  mitotic  figures.  The  central  portion  of  the  tumor 
had  undergone  degeneration.  There  was  marked  increase  in  glial  nuclei  and  rarefaction  of 
the  tissue. 

Comment:  ^Metastatic  tumors,  though  smgle,  when  piitnary  in  the  lung,  offer 
little  promise  for  surgical  intervention. 

Case  8.  Cerebral  symptoms  of  six  months  duration,  preceded  by  pulmonary 
manifestations  of  Jive  years  duration.  Disseminated  neurologic  signs,  including 
those  of  meningeal  involvement;  terminal  psychosis;  rapid  decline;  death,  without 
operation;  necropsy,  metastatic  carcinomatosis  of  the  brain  and  meninges. 

History:  (Adm.  247660;  P.M.  4825).  F.  M.,  aged  44  years,  was  subject  to  an  occasional 
attack  of  dj-spnea  on  slight  exertion,  weakness  and  palpitation,  associated  with  a  mild  but 
persistent  cough,  without  hemoptysis  or  night  sweats,  over  a  period  of  five  years  preceding 
the  onset  of  the  fatal  illness.  The  latter  began  six  months  prior  to  his  admission  to  the 
hospital  when  he  became  aware  of  a  noise  in  the  head  and  ears  and  developed  general  ma- 
laise, accompanied  by  loss  of  weight.  Four  months  later  his  voice  suddenly  became  hoarse 
and  in  another  five  weeks  his  vision  became  impaired  and  he  began  to  experience  severe, 
knife-like  pain  between  his  shoulder  blades.  Shortly  thereafter  severe  occipital  headache 
set  in,  accompanied  by  attacks  of  dizziness. 

Examination:  There  were  moist  rales  throughout  the  chest.  The  pupils  were  irregular 
and  unequal,  the  left  being  fixed  to  light,  while  the  right  eyelid  was  ptosed.  Weakness  of 
the  left  side  of  the  face  and  slight  paresis  of  the  left  arm  were  present.  Some  impairment 
of  motion  of  the  left  side  of  the  palate  and  a  cadaveric  position  of  the  right  vocal  cord  were 
noted  on  laryngoscopic  examination.  There  were  mixed  deafness  on  the  right  side  and 
total  deafness  on  the  left.  The  deep  reflexes  in  the  upper  extremities  were  active  and  equal; 
the  knee  jerks  were  absent,  and  the  abdominal  reflexes  were  diminished.  Roentgenographic 
examination  of  the  chest  revealed  nothing  abnormal. 

Course:  Meningoencephalitis,  either  syphilitic  or  tuberculous,  was  among  the  diagnostic 
possibilities,  but  a  diffuse  neoplastic  process  was  also  considered.  Rapid  decline,  marked 
by  intensification  of  the  meningeal  signs,  increased  rigidity  of  the  neck,  a  more  pronounced 
bilateral  Kernig  sign,  complete  areflexia  and  psychotic  manifestations  led  to  the  patient's 
death  on  the  tenth  day  in  the  hospital. 

Necropsy  Findings.  General:  There  was  a  primary  adenocarcinoma  in  the  right  upper 
bronchuSj  with  metastases  to  the  regional  lymph  nodes,  the  pericardium  and  the  recurrent 
laryngeal  nerve. 

Brain:  The  left  optic  nerve  showed  a  bulbous  swelling  extending  from  a  point  a  little 
above  the  optic  tract,  which  appeared  to  be  invaded  by  a  tumor;  this  mass  was  deep  gray, 
firmer  than  the  right  nerve  and  measured  from  5  to  6  mm.  in  diameter.  A  short  distance 
to  the  left  of  this  mass  was  another,  a  grayish  white,  firm  tumor  about  2  mm.  in  diameter. 
No  other  tumor  could  be  seen  anywhere  over  the  surface  of  the  brain  or  along  any  of  the 
other  cranial  nerves. 

Spinal  Cord:  There  was  a  bulbous  enlargement  in  the  region  of  the  ninth  to  the  twelfth 
dorsal  segment.  Externally  this  portion  of  the  cord  was  of  normal  color,  but  of  slightly 
increased  firmness.  The  meninges  covering  the  spinal  cord  showed  no  gross  pathologic 
alterations.    The  spinal  nerves  likewise  were  all  grossly  normal. 

Microscopic  Observations:  Sections  of  the  cerebral  cortex  with  its  meningeal  coverings, 
the  brain  stem,  the  left  optic  nerve  (fig.  8),  and  the  spinal  cord  showed  diffuse  metastatic 
infiltration  of  the  meninges  and,  in  isolated  areas,  of  the  nerve  tissue.    The  histologic 
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appearance  was  tliat  of  an  adenocarcinoma  and  was  similar  to  that  of  tlic  primary  mass  in 
the  bronchus.  The  neoplastic  cells  formed  acini  and  other  groups,  separated  by  a  connec- 
tive tissue  stroma.  The  cells  and  their  nuclei  varied  in  size  and  shape,  the  cells  tending  to 
be  columnar.  Often  two  or  more  layers  of  cells  lined  the  acini,  and  occasionally  the  cell 
outlines  were  so  indistinct  as  to  give  the  appearance  of  a  syncytium. 

Comment:  The  tinnitus  and  the  partial  aphonia,  the  radicular  pain  in  the 
upper  dorsal  region,  the  loss  of  deep  reflexes  in  the  lower  extremities  accompanied 
by  symptoms  of  increased  intracranial  tension,  such  as  headache  and  dizziness, 
pointed  stronoly  to  a  meningeal  process,  disseminated  in  character,  involving  the 


Fig.  8.  Cross  section  of  the  optic  nerve  showing  its  infiltration  with  carcinomatous 
(metastatic)  cells  along  the  meningeal  extensions  (Case  8)  (X  105). 


brain,  the  spinal  cord  and  the  spinal  roots.  The  paresis  of  the  right  arm  indicated 
that  the  process  extended  into  the  bi-ain  substance,  justifying  the  diagnosis  of  a 
diffuse  meningoencephalitic  process.  The  repeated  failui'e  to  find  the  tvibercle 
bacilli  and  negative  Wassermann  reactions  of  the  blood  and  the  cerebrospinal 
fluid  excluded  both  tuberculosis  and  syphilis  as  the  causative  factors.  Thus,  a 
neoplastic  process  involving  diffusely  the  meninges  and  the  adjacent  brain  stmc- 
ture  was  the  most  likely  condition. 

Case  9.  Productive  cough  of  two  years  duration:  n  n  hral  mnrn'fcstalirni.^  of  iJnre 
months  duration;  neurologic  signs  pointing  to  probahh  tlinoniiosi^  of  (he  hfl  middle 
cerebral  artery,  of  syphilitic  or  arteriosclerotic  origin;  rapid  decline;  terminal  broncho- 
pneumonia; necropsy. 
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History:  (\dm.  438497;  P.M.  11201).  A  man,  aged  65,  three  months  before  admission 
to  the  hospital  began  to  experience  difficulty  in  writing,  attributed  to  weakness  of  the  right 
hand.    During  the  subsequent  two  months  the  weakness  spread  to  the  right  leg.  Somewhat 


Fir;.  9.\.  Gross  appearance  of  the  tumor  showing  its  rich  vascular  supply  and  sharp  de- 
marcation (Case  9). 

H.  Histologic  character  of  the  tumor.  Here,  again,  the  sharp  doliniation  is  well  demon- 
strated (X  90). 


later  his  speech  became  impaired,  so  that  he  was  unable  to  find  the  desired  words  for  ex- 
pression. He  had  had  a  productive  cough  arid  dyspnea  on  exertion  for  two  years  and  a  4 
plus  blood  Wassermann  reaction  in  1937  at  which  time  he  was  given  anti-syphilitic  treat- 
ment. 
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Examination:  The  patient  was  moderately  euphoric,  speech  was  intact.  Tho  pupils 
w.ere  slightly  irregular  but  reacted  well  to  light  and  in  accommodation.  The  upper  and 
lower  extremities  on  the  right  side  were  weak  and  were  held  in  the  attitude  of  sp:ist  ii-  licmi- 
plegia.  On  the  right  side  the  deep  reflexes  were  hyperactive,  the  abdominal  i(  fl(  \<  s  were 
absent  and  a  Babinski  sign  was  elicited.  Vibratory  sense  was  absent  below  the  anterior 
iliac  crest  on  both  sides.  The  heart  and  lungs  were  normal.  The  blood  pressure  was  130 
systolic  and  70  diastolic. 

Laboratory  Data:  A  lumbar  puncture  yielded  normal  cerebrospinal  fluid  under  normal 
pressure.    The  Wassermann  reaction  of  the  blood  was  4  plus. 

Course:  The  diagnosis  of  thrombosis  of  the  left  middle  cerebral  artery,  with  either 
syphilis  or  arteriosclerosis  as  the  causative  factor  \\:is  considered  as  most  likely.  Anti- 
syphilitic  therapy  was  administered  for  four  wec-ks  with  hut  slight  improvement.  At  the 
end  of  this  period  (May  9)  the  patient  suddenly  became  disoriented  and  confused,  the 
aphasia  became  more  pronounced  and  the  hemiiilegia  IxM-anie  (•om|)lete.  He  became  incon- 
tinent of  urine  and  feces.  His  condition  declinctl  steadily  during  the  next  six  weeks,  ter- 
minal bronchopneumonia  developed  and  he  died. 

Necropsy  Findings.    General:  Primary  carcinoma  of  the  upper  lobe  of  the  left  lung. 

Brain:  A  large  area  of  discoloration  was  found  in  the  left  cerebral  hemisphere  (fig.  9A), 
extending  from  a  point  at  the  level  of  the  genu  of  the  corpus  callosum  as  far  back  as  the 
splenium.  It  was  delimited  from  the  adjacent  tissue  by  a  well  defined  margin  of  pearly 
white  tumor  tissue.  The  mass  was  somewhat  lobulated,  presenting  two  main  parts.  At 
the  periphery  it  showed  a  small  island  of  hemorrhagic  material,  again  well  delimited  from 
the  adjacent  tissue. 

Microscopic  Observations:  The  tumor  mass  (fig.  9B)  consisted  of  numerous  islands  of 
neoplastic  cells,  irregularly  separated  from  one  another  by  wide  zones  of  cxtravasated 
blood.  Throughout  the  tumor  there  were  trabeculae  of  connective  tissue,  containing  many 
blood  vessels.  The  cerebral  substance  adjacent  to  the  tumor  showed  rarefaction  of  tissue, 
vascular  congestion,  increase  in  glial  nuclei  and  moderate  degenerative  alterations  in  the 
nerve  cells. 

Comment:  The  rather  abrupt  onset  of  symptoms  and  signs  pointing  to  a  dis- 
crete lesion  in  the  left  hemisphere  in  a  patient  of  advanced  years  who  was  known 
to  have  had  a  positive  Wassermann  reaction  of  the  blood,  justified  the  original 
diagnosis  of  a  vascular  process  in  the  brain,  either  syphilitic  or  arteriosclerotic  in 
origin.  But  the  pulmonarj^  symptoms  such  as  productive  cough  and  dyspnea  on 
exertion  should  have  aroused  the  suspicion  of  a  probable  malignant  process  in  the 
lungs.  Roentgenographic  examination  of  the  chest  probably  would  have  es- 
tablished the  diagnosis. 

Case  10.  Acute  signs  and  symptoms  pointing  to  bulbar  involvement;  diagnosis  of 
infiltrating  tumor  of  the  pons;  roentgen  therapy;  progressive  decline;  death. 

History:  (Adm.  470360;  P.M.  11801).  D.  S.,  a  man,  aged  56  years,  was  apparently  well 
until  two  months  before  his  first  admission  to  the  hospital.  He  first  noticed  impairment 
of  handwriting;  one  week  later  he  began  to  experience  double  vision  on  looking  to  the  left, 
and  his  speech  became  slurred.  The  succeeding  weeks  were  marked  by  progressive  increase 
in  weakness  of  his  arms  and  legs.  While  the  left  extremities  seemed  to  improve  in  strength 
the  weakness  of  the  right  extremities  remained  unchanged.  Three  weeks  before  admission 
to  the  hospital  intermittent  headaches,  increasing  in  severity,  set  in.  They  were  accom- 
panied by  a  disturbing  drilling  noise  in  the  left  side  of  the  head.  Shortly  thereafter  the 
patient  found  that  he  could  not  completely  close  his  left  eye  and  that  the  muscles  of  the 
left  side  of  the  face  were  weak;  hearing  in  his  left  ear  became  impaired. 

Examination:  (First  Admission).    Horizontal  nystagmus  on  left  lateral  gaze  and  rota- 
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tory  nystagmus  on  upward  gaze;  palsy  of  the  left  external  rectus  muscle;  hypesthesia  of 
the  left  cornea;  weakness  of  the  left  side  of  the  face  of  the  peripheral  tj-pe;  diminution  of 
hearing  on  the  same  side  with  deviation  of  the  tongue  to  the  left ;  deviation  of  the  soft  palate 
to  the  right;  slurring  of  speech;  weakness  and  hyperactive  deep  reflexes  with  an  equivocal 
Babinski  sign  on  the  left  side,  and  reduced  perception  of  pain  on  the  entire  right  side,  in- 
cluding the  head,  were  the  more  significant  neurologic  findings.  There  was  bilateral  ataxia 
on  finger-to-nose  and  heel-to-knee  tests,  more  noticeable  on  the  right  side.  The  gait  was 
broad  based  and  unsteady. 

Laboratory  Data:  Roentgen  examination  of  the  skull  and  of  the  chest  were  reported  to 
show  nothing  significant.  Complete  examination  of  the  blood  and  urine  gave  normal  re- 
sults. 

Course:  A  neoplasm  in  the  brain  stem  was  considered,  not  to  the  full  exclusion  of  a  vascu- 
lar lesion.  Roentgen  therapy  was  begun  and  then  was  discontinued  because  of  an  unto- 
ward reaction.  The  patient  was  allowed  to  return  home.  There  was  temporary  improve- 
ment in  power,  while  vision  and  hearing  grew  worse  and  the  weakness  of  the  right  arm  and 


Fig.  10.  Section  of  the  brain  stem  with  the  overlying  cerebellum  .showing  the  character 
and  location  of  the  tumor. 

leg  increased.  He  began  to  experience  difficult}'  in  swallowing  and  returned  to  the  hos- 
pital. 

Examination  (Second  Admission).  Nj-stagmus  on  right  lateral  gaze,  paralysis  of  the  left 
external  rectus  muscle,  right  hemiparesis,  with  a  Hoffman  sign  and  ankle  clonus  on  the  same 
side,  partial  paralysis  of  the  left  facial  nerve  of  the  peripheral  type,  thick  and  slurred  speech 
set  in,  and  swallowing  was  difficult. 

Course:  A  lumViar  puncture  yielded  cerebrospinal  fluid  under  an  initial  pressure  of  300 
nun.  of  water.  The  Pandy  reaction  was  4  plus,  and  there  were  11  large  mononuclear  cells 
per  cubic  millimeter.  An  infiltrating  neoplasm  in  the  brain  stem  was  now  diagnosed.  Dur- 
ing the  following  three  and  a  half  months  his  condition  declined  progressively  and  ter- 
minated in  death. 

Xecropsy  Findings.  General:  Primary  carcinoma  arising  from  the  bronchus  of  the  upper 
lobe  of  the  right  lung. 

Brain:  The  pons  was  the  seat  of  a  large  tumor  which  occupied  practically  all  the  teg- 
mentum and  part  of  the  basis  pontis,  leaving  a  narrow  zone  dorsally  and  a  still  narrower 
one  ventrally  ffig.  10).  When  traced  anteriorly  the  mass  was  observed  to  terminate  at  the 
level  of  the  nucleus  of  the  trigeminal  nerve. 


METASTATIC  I5RAIN  TUMOR  WITH  imONCHOGENIC  CARCINOMA 


551 


Microscopic  Observalions:  The  tumor  mass  consisted  of  columns  of  neoplastic  cells,  each 
zone  being  separated  by  a  connective  tissue  stroma,  thru  which  ramified  numerous  blood 
vessels.  There  was  a  tendency  for  the  neoplastic  cells  to  form  acini,  and  in  such  instances 
the  cells  were  typically  columnar,  with  a  small,  moderately  chromatinizcd  nucleus  situated 
at  the  base  of  the  cell.  The  center  of  the  acini  contained  some  desquamated  epithelial 
cells,  with  a  few  lymphocytes  and  polymorphonuclear  leucocytes.  Usually  the  neoplastic 
cells  formed  broad  sheets  with  no  semblance  of  acini  formation.  In  such  instances  the  cells 
were  necrotic  and  assumed  bizarre  shapes  and  sizes.  Intermingled  with  these  were  also 
necrotic  blood  elements  and  macrophages. 

Comment:  The  clinical  manifestations  were  in  accord  with  a  pontile  lesion. 
The  negative  roentgenograms  of  the  chest  made  it  difficult  to  recognize  the 
metastatic  character  of  the  lesion. 

Case  11.  History  of  loss  of  weight  for  seven  months  and  pain  in  right  lower 
posterior  portion  of  the  chest;  appendectomy;  lump  in  the  siibmaxillary  region;  no 
neurologic  signs;  roentgenographic  evidence  of  a  malignant  progress  in  the  ribs  and 
spine;  biopsy  showed  the  cervical  gland  to  be  the  seat  of  a  metastatic  adenocarcinoma; 
pathologic  fracture  of  rib;  terminal  bronchopneumonia. 

History:  (Adm.  403521;  P.M.  10237).  A  man,  aged  35  years,  was  apparently  well  until 
seven  months  before  admission  to  the  hospital  when  he  suddenly  experienced  a  sharp  pain 
in  the  right  lower  posterior  portion  of  the  chest  and  the  right  loin.  The  pain  recurred  sev- 
eral times,  and  two  months  later  an  appendectomy  was  performed  for  its  relief.  After  the 
operation  he  began  to  have  pains  in  the  left  side  of  the  chest,  and  a  productive  cough  de- 
veloped. The  pains  in  the  right  groin  spread  to  the  right  thigh.  Pain  in  the  back  of  the 
neck,  flushing  and  excessive  perspiration,  especially  at  night,  followed.  One  week  before 
admission  he  noted  a  non-tender  lump  in  the  right  submaxillary  region. 

Examination:  There  were  no  neurologic  findings.  The  blood  pressure  was  110  systolic 
and  72  diastolic.  The  prostate  was  hard  and  nodular.  There  was  a  subcutaneous  nodule 
at  the  upper  end  of  the  right  sternocleidomastoid  muscle.    The  lungs  were  normal. 

Laboratory  Data:  Roentgenograms  of  the  lungs  and  skull  were  reported  as  negative; 
roentgenographic  examination  of  the  spine  showed  some  areas  of  rarefaction  in  the  sixth 
dorsal  vertebra  and  the  fourth,  tenth  and  eleventh  ribs,  raising  the  suspicion  of  a  malignant 
growth. 

Course:  A  diagnosis  of  carcinoma  of  the  prostate  gland  with  multiple  metastases  to  the 
spine  was  considered.  The  subcutaneous  nodule  in  the  neck  was  excised  and  was  reported 
as  containing  adenocarcinoma  of  the  mucous  cell  type.  It  was  then  thought  that  the 
primary  site  was  in  the  respiratory  tract.  A  pathologic  fracture  of  the  sixth  right  rib  oc- 
curred, accompanied  by  a  cough  with  bloody  sputum.  Dullness  on  percussion  developed  in 
the  upper  lobe  of  the  left  lung.    Death  occurred  at  the  end  of  four  weeks  in  the  hospital. 

Necropsy  Findings.  General:  Primary  carcinoma  of  the  mucous  cell  type  of  the  lower 
lobe  of  the  left  lung,  with  extensive  metastases  to  the  abdominal  and  thoracic  organs. 

Brain:  A  small  well  circumscribed,  slightly  hemorrhagic  area,  measuring  j  inch  in  diam- 
eter, was  found  in  the  right  temporal  lobe.  In  the  left  temporal  lobe  there  was  a  small  area 
of  softening  in  the  cortex  of  the  second  temporal  gyrus.  A  third  lesion  was  noted  on  the 
ventral  aspect  of  the  left  temporal  lobe.  This  measured  \  inch  in  diameter  and  was  well 
circumscribed  with  a  greenish,  gelatinous  appearance. 

Microscopic  Observations:  Sections  of  one  of  the  tumor  masses  showed  the  cells  to  be 
arranged  in  an  acinous  or  papillomatous  formation.  The  stroma  of  connective  tissue  serv- 
ing as  the  core  of  the  villus-like  projections  was  thin  and  contained  thin-walled  blood  ves- 
sels. For  the  most  part,  one  layer  of  neoplastic  cells  formed  the  lining  of  the  acini.  The 
cells  were  columnar,  and  their  small  round  or  oval  nuclei  were  situated  at  the  base  of  the 
cells.    The  acini  contained  mucus-like  material  and  often  desquamated  tumor  cells. 
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Comment:  Tlie  relatively  small  size  of  the  lesions,  their  distribution  in  rela- 
tively silent  areas  of  the  brain  and  their  probaljle  recent  development  explain  the 
absence  of  focalizing  neurological  signs. 

Subgroup  D.  The  last  subgroup  in  which  the  primary  source  of  the  lesion  was 
disclosed  by  clinical  studies  and  confirmed  by  x-ray  examination  of  the  chest  is 
also  quite  a  large  one,  consisting  of  seven  cases. 

Case  12.  Sudden  onset  of  signs  and  symptoms  pointiny  to  pulmonary  malig- 
nancy; no  neurologic  signs  or  symptoms;  metastatic  lesions  in  the  brain  discovered 
at  autopsy. 

History:  (Adm.  •468219;  P.M.  11796).  C.  C,  a  man,  aged  47  years,  took  ill  suddenly 
three  months  before  admission  to  the  hospital,  complaining  of  anorexia,  easy  fatiguability. 
He  became  subject  to  a  cough  productive  of  white  mucoid  material.  With  this  he  ex- 
perienced pain  in  the  left  chest.  Two  chest  taps  were  performed,  one  yielding  thick  mate- 
rial, the  other  thin  sanguinous  material. 

Examination:  The  onlj'  positive  neurologic  finding  was  a  slight  irregularity  of  pupils 
which  were  small  and  reacted  sluggishlj'  to  light  and  in  accommodation.  The  patient  was 
dyspneic  and  cyanotic.  The  trachea  was  deviated  to  the  left.  At  the  base  of  the  left 
lung  there  were  flatness  and  absent  breath  and  voice  sounds.  Diminished  bronchial  breath- 
ing and  whispered  pcctoriloque  was  present  above  this  area.  A  vaguely  definable  tender 
mass,  moving  with  respiration,  was  palpable  in  the  right  quadrant  of  the  abdomen. 

Laboratory  Data:  Blood:  hemoglobin,  67  per  cent;  white  blood  cells,  14,000  with  89  per 
cent  polymorphonuclear  leucocytes;  8  per  cent  lymphocytes;  and  4  per  cent  monocytes. 
Blood  VVassermann  reaction,  4  plus.  Urine:  faint  trace  of  albumin,  occasional  white  blood 
cell.  An  electrocardiogram  revealed  left  axis  deviation.  Aspiration  of  the  left  chest  re- 
vealed bloody  fluid,  cultures  of  which  j'ielded  pneumococcus  type  3.  X-ray  examination  of 
the  chest  revealed  an  homogeneous  density  obscuring  the  entire  lejl  hemithorax.  Intravenous 
pyelogram  was  essentially  negative. 

Course:  The  patient  was  given  sulfapj'radine  and  his  temperature,  which  had  been  ele- 
vated, returned  to  normal.  Bronchoscopy  revealed  a  carcinoma  of  the  bronchus,  and  biop- 
sied material  revealed  an  anaplastic  carcinoma.  With  the  discontinuation  of  sulfapyradine 
the  temperature  rose  again.  He  developed  severe  pain  in  the  neck,  accentuated  by  rota- 
tion and  anterior  flexion  of  the  neck.  His  condition  declined  progressively  and  he  died  on 
the  fortj'-eighth  hospital  day. 

Xecropsy  Findings.  General:  Carcinoma  of  the  left  lower  lobe  bronchus  with  infiltration 
of  the  lung;  obstruction  of  both  left  bronchi;  atelectasis  of  bronchiectasis;  necrosis  of  the 
lung  and  abscess  formation;  multiple  metastases  to  the  periphery  of  the  left  lung,  right 
lung,  liver,  gall  bladder,  spleen,  pantireas,  left  kidnej-,  peritoneum  and  brain.  Confluent 
bronchopneumonia  and  fibrinous  pleuritis,  right  lung;  pulmonary  emphysema  and  edema; 
pericardial  effusion;  double  ostium  of  right  coronary  artery;  arteriosclerosis  of  the  aorta; 
acute  splenitis;  small  cortical  scars  of  the  kidneys. 

Brain:  On  sectioning  of  the  brain  several  tumor  nodules  were  found  in  the  cerebral  hemi- 
spheres and  one  large  nodule  in  the  cerebellum.  Of  those  in  the  cerebral  hemispheres  two 
were  found  on  the  right  and  a  large  number  of  smaller  nodules  varying  in  size  from  pin- 
point to  about  2  mm.  were  found  scattered  throughout  both  hemispheres  (fig.  11).  The 
largest  tumor  mass  was  in  the  left  cerebellar  hemisphere  directly  outside  the  middle  cerebel- 
lar peduncle  and  limited  entirely  to  the  cerebellar  cortex. 

M icroHCoj)ic  Observations:  A  section  of  the  cerebellum  stained  with  hematoxylin  and  eosin 
showed  a  large  area  of  hemorrhagic  necrotic  tissue  around  which  and  within  which  there 
were  collections  of  large  tumor  cells  showing  moderate  variation  in  size  and  shape.  These 
cells  had  a  large  amount  of  cytoplasm  and  large  nuclei,  containing  a  moderate  amount  of 
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chromatin  material;  some  of  the  nuclei  had  fairly  large  dense  nucleoli.  Numerous  mitotic 
figures  were  seen.  Three  sections  of  cerebral  cortex  stained  *vith  hematoxylin  and  eosin 
contained  nodules  of  the  tumor  cells  surrounded  by  areas  of  hemorrhage  and  necrosis. 

Comment:  The  absence  of  manifestations  of  focal  cerebral  disease  and  the 
presence  of  evidence  of  cerebrospinal  syphilis  could  hardly  have  led  one  to  suspect 
the  existence  of  metastatic  lesions  in  the  brain.  Their  small  size,  distribution 
and  probable  terminal  appearance  may  serve  as  an  explanation  for  the  lack  of 
clinical  signs  pointing  to  their  existence. 


Fig.  11.  Coronal  sections  of  the  brain  showing  the  appearance  of  several  of  the  metastatic 
lesions  in  the  brain  (Case  12). 

Case  13.  Pulmonary  symptoms  of  one  years  duration  followed  by  difficulty  in 
swallowing;  generalized  weakness;  no  neurological  signs;  rapid  terminal  decline. 

History:  (Adm.  394245;  P.M.  9958).  M.  M.,  a  woman,  aged  41  years,  noted  one  year  be- 
fore admission  to  the  hospital  tickling  sensations  in  her  throat,  accompanied  by  a  mild  non- 
productive cough.  Shortly  thereafter  she  began  to  have  difficulty  in  swallowing,  at  first  of 
solids  and  then  fluids.  The  cough  became  progressively  worse.  She  developed  generalized 
weakness  and  lost  weight  rapidly.  At  the  end  of  six  months  she  noted  a  mass  on  both  sides 
of  her  neck.  This  was  particularly  noticeable  when  food  was  being  swallowed.  Shortly 
before  entering  the  hospital  she  brought  up  some  foul  smelling  mucoid  material. 

Examination:  Neurological  status  was  entirely  negative.    She  showed  a  state  of  marked 
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undernourishment  and  would  frequently  be  seized  by  a  hollow  brassy  non-productive 
cough.    There  were  no  other  positive  findings. 

Laboratory  Data:  X-ray  examination  of  the  chest  suggested  a  parenchymal  neoplasm  of 
the  right  lower  lobe  and  esophageal  diverticulum.  Bronchoscopic  findings  were  con°''^'— "  ' 
to  be  '"the  result  of  a  mediastinal  carcinoma.  " 

Course:  Two  weeks  after  admission  to  the  hospital  thoracentesis  was  done.  Following 
tliis  procedure  the  patient  failed  rapidly  and  died  on  the  eighteenth  day  in  the  hospital. 

Xecropsy  Findings.  General:  Carcinoma  of  the  right  lower  lobe  with  surrounding  pneu- 
monic areas  and  metastases  to  right  adrenal,  mediastinal  lymph  node  with  compression  of 
esophagus;  deep  cervical  lymph  nodes  with  compression  of  the  right  recurrent  laryngeal 
nerve;  careous  tuberculosis  of  the  right  upper  lobe  with  cavitation;  primary  complex  peri- 
bronchial lymph  node,  left  upper  main  bronchus;  pulmonary  effusion;  chronic  adhesive 
pleuritis;  cholelithiasis;  cortical  cysts  of  left  kidney ;  congestion  of  liver  and  spleen;  chronic 
interstitial  valvulitis. 

Brain:  A  small  nodule  of  friable  material  projected  from  the  lateral  surface  of  the  left 
temporal  lobe  for  a  distance  of  about  1  cm.  On  coronal  section  the  nodule  was  seen  to  be 
very  sharply  demarcated  from  the  adjacent  cortex  and  the  white  matter.  In  the  region  of 
the  fornix  at  about  its  border  the  vessels  appeared  blackened  and  thrombosed  in  cross 
section. 

Microscopic  Observations:  The  specimen  consisted  of  tumor  tissue  adjacent  to  fairly  nor- 
mal brain  tissue.  The  tumor  comprised  islets  of  epithelial  cells  arranged  in  acinous  or 
papillomatous  forms  separated  by  a  fairly  abundant  loose  stroma.  The  epithelial  cells 
were  uniform  in  size.  The  cytoplasm  stained  a  deep  pink  color,  the  nucleus  being  round  or 
oval,  heavily  chromatinized  or  vesiculated.  Manj-  acini  showed  a  central  blood  vessel. 
The  epithelial  cells  were  arranged  irregularly  and  to  a  variable  thickness,  causing  the  acini 
to  depart  considerably  from  its  vascular  connective  tissue.  In  addition  there  were  groups 
of  epithelial  cells  which  showed  no  particular  arrangement.  The  stroma  contained  many 
cells  which  appeared  to  be  cancer  cells  in  various  stages  of  degeneration.  The  nuclei  es- 
pecially were  either  pyknotic,  undergoing  rhexis  or  else  had  entirely  disappeared.  The 
cellular  outlines  were  indistinct  and  the  cytoplasm  was  slightly  staining.  While  the  tumor 
was  well  demarcated  from  the  normal  tissue,  yet  one  could  see  at  one  part,  invasion  and  at 
another  an  attempt  toward  fibrous  encapsulation.  The  brain  tissue,  apart  from  some  de- 
generative vascular  changes  with  perivascular  rarefaction  showed  no  abnormality. 

Comment:  In  this  case,  as  in  the  previous  one  (Case  12)  the  cerebral  metastasis 
in  the  absence  of  cUnical  evidence  of  cerebral  involvement,  must  be  regarded  as 
having  occurred  as  a  terminal  event. 

Case  14-  Persistent  productive  cough  of  two  years  duration  followed  by  progressive 
general  weakness;  terminal  signs  of  focal  cerebral  involvement. 

History:  (Adm.  485590;  P.M.  12123).  A  man,  aged  67  years,  was  said  to  have  been  sub- 
ject to  attacks  of  angina  pectoris  for  about  ten  years.  Two  years  before  entering  the  hos- 
pital he  became  subject  to  persistent  cough  productive  of  blood-streaked  sputum.  With 
this  he  became  gradually  weak  and  during  the  last  three  weeks  he  was  hardly  able  to  walk 
because  of  generalized  weakness. 

Examination:  The  pupils  were  normal  in  outline  and  in  reaction  to  light  and  in  accom- 
modation. The  fundi  were  negative.  There  was  generalized  weakness,  but  it  was  most 
prominent  in  the  left  arm.  The  tongue  deviated  to  the  left.  The  deep  reflexes  were  more 
active  on  the  left  side  with  the  abdominal  reflexes  absent  on  that  side.  There  was  a  Hoff- 
man sign  on  the  left  side  and  an  inconstant  Babinski  sign  on  the  same  side.  General  physi- 
cal examination  disclosed  displacement  of  the  trachea  to  the  right.  Dullness  and  dimin- 
ished breath  sounds  over  the  left  upper  lobe  were  heard  anteriorly  and  posteriorly.  There 
was  some  clubbing  of  the  fingers  and  toes. 
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Laboratory  Data:  Urine,  blood  cytology,  serology  and  chemistry  were  normal.  Sedimen- 
tation time  was  35  minutes.  X-ray  examination  of  the  chest  showed  an  area  of  lobulated 
density  in  the  upper  lobe  of  the  left  lung,  giving  the  appearance  of  a  neoplasm.  Lung  punc- 
ture yielded  tissue  diagnosed  as  anaplastic  carcinoma.  Lumbar  puncture  revealed  an 
initial  pressure  of  110  mm.  of  water;  normal  dynamics;  Pandy  reaction,  4  plus;  total  pro- 
tein, 176  mg.  per  cent.  Electroencephalogram  was  interpreted  as  indicating  an  infiltra- 
ting tumor  of  the  right  temporo-parietal  region. 

Course:  The  patient's  condition  declined  gradually.  He  became  markedly  disoriented 
and  somnolent,  lapsed  into  stupor  and  died  at  the  end  of  one  month  in  the  hospital. 

Xecropsy  Findings.  General:  Peripheral  carcinoma  of  upper  lobe  of  the  left  lung  with 
transpleural  extension  to  chest  wall.  Pulmonary  edema  and  congestion.  Apical  scar  of 
left  lung.  Acute  coronary  occlusion;  severe  coronary  arteriosclerosis;  hypertrophy  of  both 
ventricles  of  the  heart;  generalized  fibrosis  of  myocardium;  acute  infectious  splenitis; 
chronic  passive  congestion  of  the  liver;  arteriolar  sclerosis  of  the  kidney;  cystitis;  chronic 
peptic  ulcer  of  duodenum. 


Fig.  12.  Section  of  the  right  occipital  lobe  showing  the  relative  size  and  appearance  of 
the  metastatic  nodule  (Case  14). 

Brain:  The  right  hemisphere  contained  a  tumor  in  the  region  of  the  occipital  lobe.  It 
was  spherical  in  outline,  greyish  pink  in  color,  granular  on  the  cut  surface,  and  well  de- 
marcated from  the  adjacent  tissue  (fig.  12). 

Microscopic  Observations:  A  section  through  the  tumor  mass  in  the  right  occipital  lobe, 
stained  with  hematoxylin  and  eosin,  revealed  a  collection  of  densely  packed  tumor  cells 
lining  numerous  villi  and  alveoli  which  had  a  fibrous  tissue  core  containing  a  moderate 
number  of  thin  walled  blood  vessels.  On  the  surface  of  the  villi  and  alveoli  the  tumor  cells 
formed  a  lining  which  was  several  cells  deep;  some  of  the  cells  had  a  columnar  appearance, 
especially  those  adjacent  to  the  fibrous  tissue  cores;  there  was  also  a  tendency  for  the  cells 
to  be  arranged  in  rows.  The  tumor  cells  were  large  and  had  large  nuclei  with  dense  nucleoli ; 
the  cytoplasm  was  rather  pale .  Numerous  mitotic  figures  were  present .  Within  the  tumor 
mass  there  were  several  large  areas  of  necrosis  in  which  there  were  collections  of  polymor- 
phonuclear leucocytes.  There  was  a  sharp  line  of  demarcation  between  the  tumor  mass  and 
the  adjacent  brain  tissue.  At  the  border  between  the  two  there  was  an  increase  in  the 
number  of  glial  cells  and  the  nerve  cells  in  the  adjacent  areas  showed  degenerative  changes, 
such  as  chromatolysis  and  shrinkage  of  the  cytoplasm. 


Comment:  Of  note  in  this  case  is  the  late  appearance  of  signs  pointing  to  the 
metastatic  implication  of  the  brain. 
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Case  15.  Sudden  onset  of  symptoms  pointing  to  focal  cerebral  disease;  Jack- 
soniaii  seizures  followed  by  signs  of  increased  intracranial  tension  and  evidence  of 
pulmonary  disease. 

History:  (Adm.  494467;  P.M.  12269).  A  man,  aged  50  years,  twenty-three  days  before 
admission  to  the  hospital,  noted  a  feeling  of  fatigue  in  his  left  hand.  He  lacked  his  usual 
de.xterity  in  playing  the  piano.  The  weakness  progressed  so  that  he  was  unable  to  move  his 
left  upper  e.xtremity.  At  the  same  time  he  began  to  drag  his  left  leg  and  shortly  thereafter 
he  began  to  show  emotional  instability.  He  was  sent  to  another  hospital  where  it  was  noted 
on  two  occasions  that  his  left  arm  and  leg  would  twitch  for  periods  of  2-3  minutes,  there 
being  no  loss  of  consciousness.  He  then  began  to  vomit  repeatedly  after  meals  and  began 
to  complain  of  mild  dull  headache  in  the  right  temporal  region.  He  gradually  became 
drowsy  and  dysarthric. 


Fig.  13.  Coronal  sections  of  the  brain  showing  the  collapsed  cyst-like  metastatic  lesion 
in  the  right  cerebral  hemisphere  (Case  15). 

Examination:  The  patient  was  drowsy,  did  not  carry  out  commands  correctly;  the  right 
pupil  and  palpebral  fissure  were  smaller  than  the  left;  there  was  a  central  facial  paralysis 
with  complete  left  hemiplegia  with  corresponding  pyramidal  tract  signs.  Impairment  of 
vibration  and  stercognostic  sense  were  present  on  the  left  side.  There  were  diminished 
breath  sounds  and  impaired  resonance  over  the  base  of  the  right  lung.  The  blood  pressure  was 
126  systolic  and  86  diastolic. 

Laboratory  Data:  The  cerebrospinal  fluid  was  under  an  initial  pressure  of  200  mm.  of 
water;  except  for  a  slight  elevation  of  the  total  protein  (72  mg.  per  cent)  it  was  negative  in 
all  phases.  Electroencephalography  indicated  the  presence  of  an  infiltrating  tumor  on  the 
right  side  occupying  the  right  frontal  lobe,  spreading  toward  the  right  parietal  and  tem- 
poral region.  X-ray  examination  of  the  chest  revealed  a  circumscribed,  sharply  demarcated 
shadow  in  the  right  lung,  diagnosed  as  a  primary  carcinoma. 
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Course:  In  view  of  the  x-ray  findings  a  diagnosis  of  metastatic  brain  tumor  was  made. 
Xo  operation  was  undertaken.  The  patient  declined  progressively  and  died  on  the  seventh 
day  in  the  hospital. 

Xecropsy  Findings.  General:  Squamou-s  cell  carcinoma  lower  lohc  of  the  right  lung 
(peripheral  type);  metastases  to  the  left  lung,  peritracheal  nodes,  liver;  acute  broncho- 


FiG.  14  A.  Histologic  appearance  of  the  metastatic  lesion  (Case  15)  (X  120). 

B.  A  blood  vessel  in  the  metastatic  lesion  exhibiting  tumor  cells  in  its  lumen  (X  250). 

pneumonia;  pulmonary  edema  and  congestion;  bilateral  localized  cortical  hyperplasia  of 
adrenals ;  acute  congestion  of  spleen ;  cortical  cyst  of  left  kidney ;  atherosclerosis  of  coronary 
arteries  without  narrowing  of  aorta;  benign  polyp  of  sigmoid  loop. 

Brain:  A  cavity,  the  size  of  a  golf  ball,  was  found  in  the  caudal  portion  of  the  right 
superior  frontal  gyrus.  It  was  lined  by  ragged  necrotic  tissue  and  had  a  small  opening  at 
a  point  where  it  was  separated  from  the  dura.    On  sectioning  the  brain  a  reddish,  soft,  fairly 
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well  circumscribed  granular  mass  was  found  in  the  right  cerebral  hemisphere  in  the  white 
matter  subjacent  to  the  superior  frontal  gyrus  (fig.  13).  Its  rostral  border  was  at  the  level 
of  the  genu  of  the  corpus  callosum  and  it  extended  caudally  to  the  level  of  the  tuber  cin- 
ereum.  It  was  circular  in  outline  and  at  the  point  of  its  greatest  expansion  it  was  4  cm.  in 
diameter.  The  ventricular  system  was  pushed  over  to  the  left  and  the  right  lateral  ven- 
tricle was  distorted,  its  lateral  dorsal  portion  being  pushed  ventrally. 

Microscopic  Observations:  Sections  at  the  level  of  the  tumor  mass  stained  with  hema- 
toxylin and  eosin  showed  it  to  form  a  fairly  wide  zone  of  neoplastic  tissue  encircling  an 
area  of  brain  disorganization.  This  zone  was  sharply  demarcated  from  the  adjacent  brain 
tissue  (fig.  14A).  The  tumor  tissue  was  rich  in  cells.  The  latter  were  of  the  cuboidal  or 
low  columnar  type.  It  formed  large  encircling  zones  around  blood  vessels.  What  was  still 
more  significant  was  the  presence  of  tumor  cells  within  the  lumen  of  an  occasional  blood 
vessel  (fig.  14B). 

Comment:  This  case  offered  practically  no  diagnostic  difficulties  as  to  the 
identification  and  locaUzation  of  the  cerebral  lesion.  Of  great  significance  was 
the  discovery  of  neoplastic  cells  within  some  blood  vessels  in  regions  of  meta- 
static cerebral  lesions.  It  indicated  that  the  blood  stream  served  as  the  dis- 
tributor and  conveyor  of  the  carcinomatous  material  to  the  brain. 

Case  16.  Asthmatic  attacks  of  two  years  duration  followed  one  and  a  half  years 
later  by  the  development  of  cerebral  manifestations,  first  general  and  later  localizing  in 
character;  x-ray  studies  disclosed  pulmonary  mass  and  pathologic  fracture  of  the 
eighth  rib;  left  frontal  lobe  tumor  diagnosed;  craniotomy;  parts  of  tumor  removed, 
reported  as  metastatic  carcinoma. 

History:  (Adm.  358046;  P.M.  8981).  M.  W.,  aged  44,  two  years  before  his  admission  to 
the  hospital,  became  subject  to  periodic  attacks  of  asthma.  In  one  of  such  attacks,  six 
months  before  entering  the  hospital  he  lost  consciousness  for  about  5  hour  and  on  one 
occasion  had  an  hemoptysis.  As  time  went  on  he  became  depressed,  emotionally  unstable 
and  disinterested,  developed  a  tremor  of  the  right  hand  and  became  subject  to  daily  non- 
projectile  vomiting.    He  lost  30  pounds  in  the  course  of  four  months. 

Examination:  The  patient  was  euphoric,  disoriented  and  incoherent.  There  was  left 
supranuclear  facial  weakness,  mild  right  hemiparesis  and  right  hypcrreflexia.  There  were 
localized  clonic  movements  of  the  left  upper  extremity  without  loss  of  consciousness. 

Laboratory  Data:  Blood  and  cerebrospinal  fluid  studies  were  negative  in  all  phases. 
X-ray  examination  disclosed  a  pathologic  fracture  of  the  eighth  rib  and  a  circular  mass  at 
the  root  of  the  left  lung  posteriorly;  also  one  at  the  root  of  the  right  neck  in  the  region  of  the 
thyroid  gland,  displacing  the  trachea. 

Course:  A  diagnosis  of  left  frontal  lobe  brain  tumor  was  made.  While  under  observation 
he  developed  papilledema,  weakness  in  the  right  upper  extremity  became  more  marked, 
and  he  became  more  drowsy.  A  craniotomy  was  performed  and  parts  of  the  tumor  were 
removed  from  the  pre-rolandic  area.  Material  for  histopathologic  study  was  reported  as 
metastatic  in  character.  Following  the  operation  the  patient  developed  pneumonia  and 
died  sixteen  days  later. 

Xecropsy  Findings.  General:  Carcinoma  of  the  postero-latcral  branch  of  the  left  lower 
lobe  bronchus  with  extension  to  regional  lymph  nodes,  both  adrenals,  and  brain.  Chronic 
and  acute  bronchitis  and  bronchiectasis;  suppurative  confluent  bronchopneumonia;  dilata- 
tion of  right  ventricle  of  heart;  pulmonary  emphysema  and  edema;  chronic  cardiovascular 
disease;  chronic  cholecj-stitis  and  cholelithiasis. 

Brain:  In  a  series  of  coronal  sections  the  following  was  revealed :  Section  at  the  level  of 
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the  genu  of  the  corpus  callosum  showed  four  large  tumor  masses,  two  in  each  hemisphere. 
In  the  left  hemisphere,  one  was  snlall,  near  the  dorsomedial  border  and  measured  about  1| 
cm.  in  diameter,  it  was  soft  and  grayish  in  color;  the  second,  the  large  one  occupied  almost 
the  entire  depth  of  the  hemisphere  and  involved  the  two  upper  frontal  convolutions  (fig.  15). 
This  mass  was  markedly  hemorrhagic  and  somewhat  firmer  in  consistency.  In  the  right 
hemisphere  a  large  excavated  tumor  mass  was  found  at  about  the  same  relative  location  as 
the  larger  one  in  the  left  hemisphere.  It  had  the  appearance  of  a  cavity  filled  with  necrotic 
tissue  and  surrounded  by  softened  tumor  tissue.    .\  similar  mass  was  foimd  in  the  inferior 


Fig.  15.  Coronal  sections  of  the  brain  showing  appearance  and  distribution  of  metastatic 
tumors  (Case  16). 

portion  of  the  right  frontal  lobe,  and  measured  about  2  cm.  in  diameter.  All  these  masses 
extended  in  their  antero-posterior  plane  for  a  distance  of  about  2-5  cm.  Another  mass 
measuring  1|  x  3  cm.  was  found  in  the  right  parietal  lobe.  Two  smaller  masses  -were  found 
in  the  cerebellar  hemispheres  near  tjje  posterior  notch.  They  were  circular,  well  demar- 
cated, and  limited  to  the  cortex. 

Microscopic  Observations:  Sections  stained  with  hematoxylin  and  eosin  revealed  an  in- 
filtrating tumor  which  was  degenerated  and  necrotic  in  the  center  (fig.  16) .  The  tumor  was 
composed  of  round  and  oval  cells  with  vesicular  nuclei  arranged  in  rosettes  or  radiating  from 
blood  vessels.    Mitotic  figures  and  an  occasional  giant  cell  were  seen. 
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Comment:  It  is  difficult  to  find  sufficient  ground  for  the  exploratory  craniotomy' 
in  this  case,  since  the  metastatic  character  of  the  lesion  could  hardly  bedismissed 
as  most  probable  and  its  dissemination  as  later  disclosed  at  necropsy  could  be 
predicted. 


Fig.  16.  Histologic  appearance  of  metastatic  lesion  (Case  16)  (X  7) 

Case  17.  Acute  onset  of  cerebral  manifestations,  followed  by  development  of  signs 
of  intracranial  tension;  focal  signs  meager;  diagnosis  of  brain  tumor;  its  meta- 
static character  suspected;  rapid  decline:  death;  necropsy,  multiple  metastatic  car- 
cinoma of  the  brain  . 

History:  (Adm.  288563;  P.M.  6119).  A.  F.,  a  man,  aged  55  years,  dated  the  beginning 
of  his  illness  to  three  months  before  his  admission  to  the  hospital,  the  onset  being  marked 
b}'  an  unusually  long  period  (thirty-six  hours)  of  sound,  uninterrupted  sleep.  It  was  fol- 
lowed by  pain  in  the  right  arm  and  hand.  Infected  teeth  were  extracted  in  the  belief  that 
they  were  the  cause  of  his  pain.  Two  weeks  after  the  onset  of  the  pain  severe  headaches 
set  in,  followed  shortly  by  progressive  impairment  of  vision.  About  the  same  time  his 
memory  began  to  fail. 

Examination:  The  patient  was  confused  and  disoriented.  There  was  slight  blurring  of 
the  discs.  The  pupils  were  unequal  and  irregular,  the  right  pupil  reacting  sluggishly  to 
light  and  in  accommodation.  There  was  weakness  of  the  left  side  of  the  face  of  a  central 
type.  .\11  the  extremities  were  spastic,  those  on  the  left  side  being  weaker  than  those  on 
the  right.  The  left  upper  extremity  was  held  in  a  position  of  semiflexion  at  the  elbow.  The 
deep  reflexes  on  the  left  side  were  hyperactive;  the  abdominal  reflexes  were  depressed. 
There  was  moderate  rigidity  of  the  neck  and  a  Kernig  sign  was  elicited. 

Laboratory  Data:  The  cerebrospinal  fluid  was  under  slightly  increased  pressure.  It 
was  clear,  free  of  cells  and  otherwise  normal.  .\11  o»her  laboratory  studies  gave  normal 
results. 

Course:  A  diagnosis  of  cerebral  neoplasm  was  made,  but  the  location  of  the  tumor  was  in 
doubt.  As  hoarseness  developed  and  the  patient  experienced  difficulty  in  swallowing,  it 
was  thought  advisable  to  look  for  probable  malignancy  elsewhere.  X-ray  examination  of 
the  chest  revealed  an  oval  shadow  4  inches  in  diameter,  occupying  the  middle  third  of  the 
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right  side  of  the  chest,  which  was  thought  to  be  a  neoplasm.  The  patient's  condition  de- 
clined rapidly  and  he  died  on  the  eighth  day  in  the  hospital. 

Xecropsy  Findings.    General:  Primary  carcinoma  in  the  lower  lobe  of  the  right  lung. 

Brain:  On  the  inferior  surface  of  the  right  temporal  lobe  was  a  circular  area  about  3.5 
cm.  in  diameter  which  was  distinctly  harder  to  palpation  than  the  surrounding  cerebral 
tissue.  Coronal  sections  of  the  brain  revealed  a  large  tumor  in  the  right  temporal  lobe;  it 
was  4  cm.  in  diameter  and  reached  the  inferior  surface  of  the  right  temporal  lobe.  On  the 
lateral  side  of  the  mass  was  a  thin  layer  of  cortical  and  subcortical  tissue;  medially  the 
tumor  encroached  on  and  compressed  the  right  thalamus.  The  ventricular  system  was  dis- 
torted, the  body  of  the  right  lateral  ventricle  being  compressed  and  the  left  slightly  dilated. 
A  second  tumor,  measuring  1  x  1.5  cm.  was  located  in  the  superior  frontal  gyrus  of  the  right 
cerebral  hemisphere;  it  reached  the  pia-arachnoid  in  the  dorsomedian  fissure.  A  third  tu- 
mor, measuring  1  cm.  in  diameter,  was  observed  in  the  superior  parietal  gyrus  of  the  left 
cerebral  hemisphere;  it  reached  the  surface  of  the  dorsomedian  border  of  the  hemisphere. 
The  tumors  were  well  delimited  from  the  adjacent  cerebral  tissue.  They  were  similar  in 
gross  appearance;  the  surface  was  rough,  pale  gray  and  interrupted  by  dark  hemorrhagic 
areas  and  numerous  small  cyst -like  spaces. 

Microscopic  Observations:  The  tumor  tissue  was  for  the  most  part  necrotic,  especially 
those  portions  at  the  greatest  distance  from  blood  vessels.  The  neoplastic  cells  which  were 
found  as  island  surrounded  by  necrotic  tissue  displayed  a  variety  of  shapes  and  sizes;  they 
■were  predominantly  round  or  oval;  some  were  very  large.  Similarly,  the  nuclei  varied 
greatly  in  size ;  all  were  lightly  reticulated.  There  was  a  tendency  in  places  toward  the  for- 
mation of  acini,  and  in  these  areas  the  cells  tended  to  be  columnar  or  cuboidal,  with  the 
nucleus  at  the  base  of  the  cell.  In  one  area  the  tumor  cells  had  invaded  the  leptomeninges. 
On  the  whole,  there  was  a  distinct  line  of  demarcation  between  the  tumor  and  the  adjacent 
brain  tissue.  In  some  places,  however,  small  groups  of  neoplastic  cells  strayed  away  from 
the  main  tumor  mass  into  surrounding  tissue. 

Comment:  The  development  of  signs  pointing  to  involvement  of  parts  of  the 
nervous  sj'Stem  other  than  the  cerebral  hemispheres  drew  attention  to  the 
probability  of  dissemination  of  the  neoplastic  process,  and  hence  to  its  probable 
metastatic  character.  This  interpretation,  in  turn,  was  supported  by  the  roent- 
genologic signs  in  the  chest  suggesting  the  presence  of  a  mass,  which  was  thought 
to  be  neoplastic.  The  subsequent  course  and  the  post-mortem  observations 
full}'  verified  this  diagnosis. 

Case  18.  Signs  and  symptoms  of  pulmonary  involvement  of  three  months  dura- 
tion; sudden  onset  of  cerebral  manifestations;  rapid  decline  and  sudden  death. 

History:  (Adm.  338780;  P.M.  8328).  A.  D.,  a  man,  aged  49  years,  was  subject  to  head- 
ache and  epigastric  pain  for  about  three  years  and  to  chest  pain  and  cough  for  three  months 
before  his  admission  to  the  hospital.  In  the  course  of  this  time  he  lost  38  pounds  and  more 
recently  became  exceedingly  weak,  unable  to  walk. 

Examination:  The  positive  neurologic  findings  included  transient  diplopia  on  straight 
gaze;  occasional  nystagmoid  jerks  on  lateral  gaze.  The  fundi  were  normal.  The  patient 
was  stuporous,  markedly  emaciated,  and  subject  to  cough  productive  of  greenish-yellow 
sputum. 

Laboratory  Data:  X-raj^  examination  of  the  chest  indicated  the  presence  of  carcinoma  of 
the  lung.    All  other  tests  except  for  a  moderate  leucocytosis  were  within  normal  limits. 

Course:  The  patient  complained  of  vertigo  and  would  vomit  on  turning  the  head  to  the 
left.  This  suggested  the  possibility  of  a  metastatic  lesion  in  the  region  of  the  fourth  ven- 
tricle.   His  condition  declined  rapidly  and  he  died  rather  suddenly. 
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Xccropsy  Findings.  General:  Primury  carcinoma  of  the  main  right  upper  lobe  bronchus 
with  metastases  to  regional  lymph  nodes  and  both  adrenals;  carcinomatous  lymphangitic 
infiltration  with  secondary  infection  of  the  right  upper  lobe;  bullous  emphysema  of  both 
lungs;  healed  duodenal  ulcer;  brown  atrophy  of  the  heart  and  liver. 

Brain:  On  sectioning  the  brain  a  large  excavation  was  found  in  the  left  parietal  lobe  ex- 
tending forward  to  approximately  the  level  of  the  anterior  commissure.  It  measured 
5x3  cm.,  was  filled  with  a  sanguinous  material  and  was  lined  by  softened  eroded  material. 
In  the  cerebellum  another  defect  was  found  in  the  white  matter  (fig.  17).  It  was  globoid 
in  outline  and  measured  2  x  2§  cm.  It  was  filled  with  a  brownish  gray  liquid  material  and 
part  of  its  wall  showed  an  area  of  discoloration  measuring  about  5  cm.  in  depth,  giving  the 
impression  of  metastatic  material.    .Vnother  small  area  was  fovuul  on  the  opposite  side  in 


Fig.  17.  Coronal  sections  of  the  brain  showing  metastatic  lesions  in  cerebrum  and 
cerebellum  (Case  18). 

the  region  of  the  dentate  nucleus  and  its  periphery.  It  was  filled  with  caseating  material 
and  surrounded  by  a  distinct  zone  of  neoplastic  tissue. 

Microscopic:  Sections  of  the  cerebrum  and  cerebellum  both  show  a  circumscribed  area  of 
closely  packed  large  polyhedral  cells  growing  among  new  formed  capillaries  with  evidence 
of  central  necrosis  and  in  some  places  assuming  a  cord-like  arrangement.  Many  mitotic  fig- 
ures were  seen. 

Comment:  Littlo  nvvd  br  said  about  thi.s  case  oxco])t  that  the  chnical  mani- 
festations which  suggested  a  lesion  about  the  fourth  ventricle  were  sub.stantiated 
by  the  necrops}'  observations. 

SUMM.\RY  .VXD  GENER.\L  COMMENT 


This  article  is  mainly  a  record  of  the  clinical  manifestations  and  anatomical 
features  of  thoroughly  investigated  cases  of  bronchogenic  tumors  with  metastasis 
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to  the  brain.  Only  a  few  conclusions  are  drawn  and  only  such  which  are  war- 
ranted by  authenticated  observations.  With  this  in  mind  18  were  selected  from  a 
total  number  of  58  cases  of  metastatic  brain  tumor  studied  on  the  several  services 
of  The  Mount  Sinai  Hospital.  The  cases  cho.sen  were  those  in  which  a  full  post- 
mortem examination  disclosed  the  lungs  to  be  the  .seat  of  the  primary  carcino- 
matous growth. 

A  review  of  the  clinical  histories  disclosed  that  only  in  2  cases  were  there  no  ap- 
parent pulmonary  symptoms  or  signs  throughout  almost  the  entire  clinical  course 
and  in  2  cases  pulmonary  signs  made  their  appearance  after  the  development  of 
cerebral  manifestations.  In  7  cases  pulmonary  signs  were  already  present  in  the 
early  clinical  course,  but  were  not  confirmed  by  x-ray  examination,  while  in  7 
other  cases,  such  signs  and  symptoms  preceded  the  development  of  cerebral 
manifestations  and  were  confirmed  by  x-ray  studies  of  the  chest. 

The  abi?ence  of  signs  and  symptoms  referable  to  the  chest  during  the  period 
preceding  the  development  of  cerebral  dysfunction  is,  of  coiuscr  a  disturbing 
feature  which  creates  diagnostic  difficulties.  On  the  other  hand,  it  is  ([uite  ob- 
vious that  the  presence  of  such  signs  or  .symptoms,  no  matter  how  mild  and 
doubtful,  should  not  be  dismissed  as  insignificant  without  being  investigated  by 
every  a\-ailable  means  in  almost  every  case  of  suspected  expanding  intracranial 
lesion  before  a  bronchogenic  carcim  )ma  is  excluded  as  its  probable  source  of  origin. 

The  imperative  need  of  x-ra>-  studies  of  the  chest  under  such  circumstances 
becomes  more  obvious  as  greater  recognition  is  given  to  malignant  pulmonarj^ 
neoplasms  as  a  frequent  source  of  metastasis  to  the  brain.  It  is  equally  impor- 
tant to  bear  in  mind  that  the  lung  often,  as  it  intercepts  a  malignant  process, 
establishes  it.self  as  a  meta.'static  focus  and  in  turn  as  a  source  for  metastasis  to 
the  brain.  Hence,  the  logical  conclusion  is  that  in  every  instance  of  suspected 
brain  tumor  in  patients  in  or  abo\  e  the  fourth  decade  of  life,  x-ray  examination  of 
the  chest  should  be  carried  out  as  a  routine  ]:)rorpdure. 

The  mode  of  onset  of  the  cerebral  manifestations,  as  was  already-  pointed  out 
elsewhere  (1)  is  quite  typical,  if  not  always  pathognomonic,  of  metastatic  tumors 
of  the  brain.  A  more  or  less  abrupt  appearance  of  manifestations  of  cerebral 
involvement,  particularly  the  de^•elopment  of  intense  headache,  mental  changes, 
Jacksonian  seizures  followed  by  more  definite  and  measurable  signs  of  increased 
intracranial  pressure  (papilledema,  elevated  pressure  of  the  cerebrospinal  fluid) 
and  by  objective  signs  pointing  to  dissemination  of  the  lesion,  should  arouse  a 
strong  suspicion  of  the  metastatic  character  of  the  expanding  intracranial  lesion. 
This  is  particularly  true  when  subsequent  events  in  the  unfolding  clinical  picture 
maintain  a  similarly  rapid  tempo. 

Attention  has  already  been  drawn  to  the  observation  that  metastasis  to  the 
brain,  ari.sing  in  a  wide  variety  of  primary  sources,  for  some  unexplained  reason,  is 
more  common  among  males.  It  was  suggested  that  this  situation  could  be  ex- 
plained in  part  by  the  fact  that  the  investigated  material  was  drawn  from  ser- 
vices which  care  for  few  patients  with  breast  malignancy.  But  apparently  this  is 
not  the  only  and  dominant  reason,  as  this  disproportion  in  sex  incidence  is  found 
even  still  more  striking  in  this  .study  of  a  single  category  of  verified  metastatic 
bronchogenic  tumors.    Here  the  incidence  of  metasta.ses  to  the  brain  is  still 
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higher  for  males;  out  of  a  total  of  18  cases,  3  were  in  females.  This  is  in  conform- 
ity With  the  observations  of  Dr.  Paul  Klemperer  (personal  communication)  that 
bronchus  carcinoma  is  far  more  frequent  in  males  than  in  females. 

Analyzing  the  age  incidence  it  is  found  that  only  one  case  was  encountered  in 
the  fourth  decade  of  life,  while  the  fifth  decade  numbers  8  cases,  the  sixth  5  cases 
and  the  se\-enth  4  cases.  This  cur\-e  speaks  for  itself  and  when  compared  with 
that  of  the  aforementioned  larger  group  of  metastatic  brain  tumors,  it  discloses  a 
very  low  incidence  of  metastasis  of  bronchogenic  neoplasms  in  the  fourth  decade 
and  none  at  all  below  this  age  level;  it  maintains  high  le\'els  during  the  sixth  and 
the  seventh  decades  of  life,  tapering  off  from  then  on. 

In  this  series  of  bronchogenic  brain  tumors,  as  in  the  larger  group  previously 
reported  in  which  there  were  several  sources  of  origin,  including  that  of  the  lung 
area,  there  is  a  slight  change  in  the  ratio  between  solitary  and  multiple  metastases 
in  the  brain,  the  incidence  of  multiple  lesions  rising  from  52  per  cent  in  the  pre- 
vious series  to  07  per  cent  in  the  present  series  of  cases. 

Xot  without  significance  also  is  the  observation  that  in  the  instances  in  which 
the  metastatic  lesion  in  the  brain  was  a  single  one,  metastases  to  other  organs  or 
other  parts  of  the  body  were  more  or  less  limited  and  were  found  in  only  three  out 
of  seven  cases,  while  in  the  instances  of  multiple  foci  of  metastasis  to  the  brain, 
widespread  metastases  to  other  parts  of  the  body  was  found  in  9  out  of  11  cases. 

In  view  of  the  fairly  frequent  occurrence  of  solitarv  metastatic  tumors  in  the 
brain,  it  has  been  pointed  out  (1)  that  an  occasional  metastatic  brain  neoplasm 
yields  to  surgical  interference,  and  similarly  it  is  said  (5)  that  in  an  occasional 
instance  of  bronchogenic  metastatic  cerebral  tumor  surgical  intervention  offers 
some  promise  for  a  longer  survival  period.  The  results  obtained  from  such 
treatment  of  metastatic  tumors  in  a  few  cases  of  the  herein  reported  series  does 
not  justify'  such  hopes. 
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THE  INFLUENCE  OF  NEURO-HORMONAL  REGULATIONS  ON  ANA- 
PHYLAXIS AND  ALLERGY 


JOSEPH  HARKAVY,  M.D. 
[New  York] 

Anaphylaxis  as  seen  in  the  lower  animals  serves  as  the  prototype  of  allergy  in 
the  human  being.  While  both  the  allergic  as  well  as  the  anaphylactic  state  may 
be  induced  in  man,  its  so-called  spontaneous  appearance  has  been  attributed  to 
constitutional  and  hereditary  factors.  Many  theories  have  been  advanced  in  ex- 
planation of  the  underlying  nature  of  the  constitutional  predisposition  to  the 
allergic  state.  Some  deal  with  the  influence  of  the  endocrine  glands,  others  with 
the  vegetative  nervous  system,  while  still  others  with  psychologic  factors  and 
probable  biochemical  changes  resulting  therefrom. 

The  proponents  of  the  endocrine  theory  find  support  for  their  views  in  the  ap- 
pearance or  disappearance  of  various  allergic  manifestations  at  certain  periods  of 
life  such  as  puberty,  menstruation,  pregnancy  and  the  menopause,  the  marked 
relief  from  adrenalin  in  controlling  allergic  phenomena,  and  the  tendency  to 
hypotension  and  hypoglycemia,  suggestive  of  adrenal  insufficiency.  Additional 
evidence  in  favor  of  these  hypotheses  were  looked  for  in  the  effects  of  extirpation 
of  the  several  glands  of  internal  secretion  and  the  reinjection  of  their  products  on 
sensitization.    The  results  of  these  experiments  are  as  follows: 

A.  INHIBITION  IN  ANAPHYLAXIS 

1)  It  has  been  shown  l^y  Kepinow  (1)  that  inhibition  of  anaphylactic  shock 
may  be  brought  about  in  guinea  pigs  which  had  been  subjected  to  thyroidec- 
tomy. The  blood  serum  of  such  animals  does  not  contain  any  anaphylactic 
antibodies  utilizable  for  passive  transfer.  In  dogs,  Houssay  and  Cisneros  (2) 
also  noted  diminished  anaphylactic  reactivitj'  following  thyroidectomy. 

2)  Thyroidectomized  guinea  pigs  maA^  again  be  sensitized  after  feeding  with 
thyroid  extract.  If  thyroidectomy  however  is  performed  before  the  sensitizing 
injection,  guinea  pigs  are  usually  protected  against  fatal  anaphylactic  shock,  al- 
though some  symptoms  like  dj'spnea  and  hypothermia  may  occur.  Neverthe- 
less, if  large  doses  of  antigen  are  introduced,  thyroidectom}^  does  not  protect  the 
animal  against  shock  (3) .  ^Moreover,  animals  can  be  rendered  passively  sensitive 
provided  they  are  injected  with  serum  from  previously  sensitized  normal  animals. 
Such  results,  despite  thyroidectomy  point  to  the  inherenth^  independent  character 
of  the  cellular  response. 

3)  Thyro-orchidectomy  markedly  lessens  anaphA'lactic  shock. 

4)  Parathyroid  removal  causes  a  striking  diminution  in  anaphylaxis. 

5)  Injection  of  adrenalin  prior  to  the  injection  of  the  shocking  dose  diminishes 
anaphylactic  susceptibility. 

6)  Thj-mectomy  according  to  Yun  (4)  causes  a  moderate  inhibitive  effect  on 
anaphylaxis. 

7)  Anterior  pituitary  extract  in  large  doses,  gonadotropic  hormone  and  preg- 
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nancy  urine  extract,  injected  into  male  guinea  pig?  markedly  diminish  anaphy- 
lactic shock. 

8)  Orchidectomy  in  rabbits  has  a  marked  inhibitive  effect. 

9)  According  to  Lumiere  and  Couturier  (5)  pregnant  guinea  pigs  are  almost 
entirely  resistant  to  anaphylactic  shock. 

B.  ACCELERATION"  OF  ANAPHYLAXIS 

1)  The  enhancement  of  the  anaphylactic  reaction  may  be  induced  hy  ex- 
perimental hyperthyroidism  through  the  use  of  thyroxin.  Salomonica  and 
Kurzrock  (Q)  claim  that  this  effect  can  be  neutralized  by  the  injection  of  anterior 
pituitary-Uke  extract.  After  two  or  three  weeks  of  administration  of  chorionic 
gonadotropin  the  basal  metabolism  return.s  to  normal  in  such  animals.  Con- 
tinued administration  of  this  extract  has  a  depressing  effect  on  anaphylaxis  which 
becomes  more  significant  if  introduced  prior  to  .sensitization  of  the  animal  rather 
than  after. 

2)  Ovariectomy  causes  a  mildly  aggravating  effect  on  anaphyla.xLs. 

3)  Hypophysectomy,  according  to  Molomut  (7)  brings  about  increased  sus- 
ceptibility to  fatal  anaphylactic  shock  in  male  rats  (65  to  75  days  old),  who  re- 
ceived the  shocking  reinjection  47  days  after  operation. 

4)  Injection  of  pancreatic  substance  and  in.sulin,  as  recorded  by  Hajos  (8), 
likewise  increa.se  the  susceptibility  to  anaphylactic  shock. 

5)  Adrenalectomy  in  rats  causes  an  increased  susceptibility  to  anaphylaxis. 
Prolonged  injection  of  adrenalin,  however,  may  also  cau.se  an  increa.<!ed  suscepti- 
bility according  to  Horster  (9). 

The  aforementioned  investigations  indicate  that  inhibition  of  anaphylaxis  may 
be  induced  in  the  lower  animals  by  removal  of  the  th>Toid,  parathyroid,  testicles, 
thymus;  or  the  injection  of  adrenalin,  anterior  pituitary-like  extracts,  gonado- 
tropic hormone,  pregnancy  urine  extract,  as  well  as  by  the  state  of  pregnancy 
itself.  Acceleration  of  anaphylactic  shock  is  promoted  by  hyperthyroidism, 
ovariectomy,  hypophysectomy,  adrenalectomy  in  rats,  and  injection  of  pan- 
creatic sub-stance  and  insulin. 

On  reviewing  this  experimental  data  it  seems  that  the  conclusions  reached  by 
some  workers  in  thl<  field  are  too  generalized  and  are  based  on  insufficiently  con- 
trolled findings  to  make  it  po.ssible  to  accept  them  without  further  proof.  With 
the  exception  of  the  re.^ults  in  thyroidectomy  where  inhibition  of  anaphylaxis  is  as- 
sociated with  a  depre.ssion  of  the  sensitizing  or  precipitating  antibodies,  the 
mechanism  involved  in  the  ablations  of  the  various  other  endocrine  glands  is  not 
clear.  With  the  extirpation  of  important  organs  like  the  hypophysis,  so  many 
changes  in  the  defense  mechanism  en.^ue  that  it  is  difficult  to  identify  any  specific 
role  that  the  elimination  of  this  gland  plays  in  anaphylaxis. 

Opposed  to  the  proponents  of  the  endocrine  theory  are  tho.se  who  maintain 
that  the  allergic  state  is  transmitted  as  a  Mendelian  dominant  character.  This 
inherited  factor,  although  its  nature  is  not  definitely  known,  is  manifest  in  the  .su.s- 
ceptibility  of  the  tissue  cells  of  the  offspring  of  allergic  parents  to  become  .seasi- 
tized  on  ff>ntiift  with  -pccific-  antigens. 
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Phylogenetically  the  cells  of  the  bodj-  take  precedence  over  the  hormonal 
system,  hence  their  individual  functions  antedate  any  influence  on  the  part  of  the 
endocrine  glands.  Experimental  evidence  for  this  has  been  adduced  by  Netter 
and  Witebsky  (10),  who  demonstrated  anaphylaxis  in  the  vascular  system  of  the 
three  day  old  chick,  by  the  addition  of  "normal  rabbit  type  sera"  and  Forssman 
antisera,  before  any  endocrines  or  nerves  are  developed.  Tests  with  atropine, 
epmephrine,  ergotamine  and  acetylcholine  which  are  known  to  affect  the  auto- 
nomic nervous  system  pro%'ed  ineffective  when  applied  to  the  chick  embryo  at  this 
stage  of  life,  thus  proving  the  non-existence  of  neurogenic  structures. 

The  Shultz-Dale  reaction  on  the  excised  sensitized  uterus  is  another  example  of 
the  cellular  nature  of  anaphylaxis. 

Shwartzman  (11)  in  vitro  experiments  was  able  to  give  further  support  to  the 
cellular  nature  of  allergy.  By  the  addition  of  tuberculin,  he  demonstrated  tuber- 
culin hypersensitiveness  in  explanted  mononuclear  leucocytes  derived  from 
tuberculous  animals  grown  according  to  the  Carell  technique. 

Clinically  it  has  been  shown  by  Naegli  de  Quervain  et  al.  (12)  that  transplanta- 
tion of  sensitized  skin  grafts  on  normal  individuals  yields  specific  reactions 
limited  to  the  passively  transferred  fragment  of  tissue,  after  exposure  to  the 
specific  allergen. 

As  growth  proceeds  however,  whether  in  the  developing  chick  or  human 
embryo,  the  tissue  cells  become  infiltrated  by  neurogenic  elements.  With  the 
development  of  the  endocrine  sj^stem,  vast  integrations  take  place  between  the 
vegetative  nervous  system  and  the  hormones  on  the  one  hand,  and  the  tissues  on 
the  other,  which  harness  without  effecting  the  fundamental  autonomy  of  the  in- 
dividual cells.  This  is  well  demonstrated  by  the  following  group  of  patients  in 
whom  the  thyroid,  thymus  and  parathyroid  glands  were  involved. 

Thjroid. 

Case  1.  B.  E.,  aged  36  years,  presented  typical  symptoms  of  hyperthyroidism  in  1936. 
She  had  exophthalmos,  taohycardia,  loss  of  weight,  tremor,  sweating,  diarrhea  and  a  basal 
metabolic  rate  of  plus  oo.  When  she  came  to  the  allergy  clinic  in  February  1939  she  had 
marked  symptoms  of  Graves'  disease  with  a  basal  metabolic  rate  of  plus  71.  She  com- 
plained of  having  had  hay  fever  for  two  years.  While  being  referred  to  the  allergy  clinic 
she  was  also  advised  to  be  operated  on  for  hyperthyroidism.  She  ignored  both  recommen- 
dations. She  was  found  to  be  highly  sensitive  to  ragweed  pollen  extracts  so  that  it  was 
necessary  to  increase  her  immunizing  dose  very  cautiously.  She  nevertheless  responded 
well  to  this  treatment.  Whether  this  heightened  susceptibility  to  the  pollen  extracts  was 
due  to  the  hyperactivity  of  the  thyroid  is  difficult  to  say.  Cases  in  which  hyperthyroidism 
obviously  does  not  exist  and  yet  display  a  similar  high  degree  of  sensitiveness  to  pollen  are 
not  infrequent. 

Case  2.  E.  F.,  aged  45  years,  gave  a  family  history  of  asthma  and  hay  fever.  She  pre- 
sented signs  of  Graves'  disease  and  was  subject  to  urticaria  and  ragweed  hay  fever  with 
cough  for  eight  years.  Her  basal  metabolic  rate  recorded  in  December  1938  was  plus  58. 
She  had  tachycardia,  tremor,  loss  of  weight,  but  no  exophthalmos.  At  one  time  she  had 
auricular  fibrillation.  On  admission  to  the  allergy  clinic  the  manifestations  of  the  Graves' 
disease  were  under  complete  control  as  a  result  of  a  subtotal  thyroidectomy.  She  was 
immunized  against  ragweed  pollen  and  developed  full  protection.  With  the  omission  of 
ragweed  inoculation  the  symptoms  returned.  Her  skin  reaction  to  ragweed  remained 
marked. 
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Case  3.  A.  R.,  aged  36  years,  had  symptoms  typical  of  Graves'  disease  in  1937  with  a 
basal  metabolic  rate  of  plus  44.  She  had  been  a  hay  fever  sufferer  for  seventeen  years.  In 
June  1937  she  had  undergone  a  subtotal  thyroidectomy.  Her  basal  metabolic  rate  dropped 
and  remained  minus  4.  She  first  came  to  the  allergy  clinic  for  treatment  in  May  1939. 
Following  immunization  symptoms  of  hay  fever  have  diminished  75  per  cent. 

Cases  1,  2  and  3  illustrate  above  all  that  the  allergic  manifestations  prevailed 
independently  of  hypothyroidism;  secondlj^,  removal  of  the  thyroid  did  not  in- 
fluence the  fundamental  disease;  thirdh^,  immunization  may  be  successfully 
carried  out  even  in  the  presence  of  hyper-  and  hypothyroidism. 

Thymus. 

The  older  clinicians  thinking  in  terms  of  morphologic  pathology  accepted  the 
presence  of  an  enlarged  thymus  as  a  cause  of  asthma  without  closely  investigating 
whether  the  wheezing  respiration  was  due  to  mechanical  obstruction  of  the  tra- 
chea, or  to  the  existence  of  hypersensitiveness,  hence  the  term  "thymic  asthma" 
came  into  usage.  Given  an  enlarged  thymus  the  question  arises  whether  the 
wheezing  is  the  result  of  obstruction  caused  by  the  affected  gland,  is  it  dependent 
upon  some  secretory  activity  of  the  thymus  or  determined  by  the  presence  of 
hypersensitiveness  to  various  foreign  proteins.  According  to  Waldbott  (13) 
many  children  with  enlarged  thymus  have  proved  to  be  cases  of  true  hypersensi- 
tiveness with  the  thymus  gland  playing  no  role  in  the  causation  of  the  asthma. 
Yun,  however,  reports  that  thymectomy  in  animals  inhibits  .sensitization,  thus 
implying  that  the  thymus  is  in  some  way  implicated  in  the  .allergic  process.  The 
following  case  clearly  demonstrates  that  the  thymus  gland  probably  has  no 
influence  on  asthma  caused  primarily  by  protein  hypersensitiveness. 

Patient  B.,  5  years  of  age,  was  suspected  at  birth  of  having  an  enlarged  thymus  because  of 
difficulty  in  breathing.  X-ray  examination  confirmed  this  diagnosis  and  radium  therapy 
was  instituted.  The  thymus  disappeared  completely.  \t  the  age  of  four,  while  in  the 
country,  the  child  developed  ragweed  hay  fever  followed  by  bronchial  asthma,  although  the 
thymus,  that  is  to  say  the  enlarged  mediastinal  shadow  found  on  .x-ray  examination  was  no 
longer  present.    The  child  is  still  suffering  from  asthma  due  to  pollen  sensitization. 

Parathyroid. 

Parathyroidectomy  is  assumed  to  have  an  inhibitory  influence  on  experi- 
mentally induced  anaphylaxis  according  to  Yun  (4).  It  has  not  been  found 
to  have  this  effect  clinicallj^  in  the  following  case. 

Patient  C,  aged  46  years,  with  a  family  history  of  asthma  was  first  seen  by  me  in  January 
1937.  He  was  subject  to  asthmatic  attacks  since  October  1910.  and  had  urticaria  in  1912. 
The  asthma  had  became  perennial  during  the  past  twenty  years.  The  causative  factors 
were  found  to  be  multiple  sensitivity  to  various  inhalants,  foods  and  bacteria.  The  asth- 
matic seizures  were  relieved  by  adrenalin  and  morphine.  In  1935  he  developed  a  number  of 
symptoms  suggestive  of  hyperparathyroidism  associated  with  disturbed  renal  function.  He 
went  to  the  Mayo  Clinic  where  the  diagnosis  was  confirmed,  and  he  was  operated  on  for  a 
parathyroid  tumor  in  November  1935.  Following  the  operation  the  asthmatic  manifesta- 
tions because  more  severe  even  though  his  blood  calcium  persisted  at  a  high  level  of  normal, 
11  mg.  per  cent.  This  is  significant  inasmuch  as  it  is  often  claimed  that  intravenous  ad- 
ministration of  calcium  controls  asthmatic  attacks.  He  refused  to  follow  a  prescribed 
diet  and  proper  immunization  but  went  to  Florida  instead  where  his  symptoms  persisted  and 
became  worse  because  of  the  constant  presence  of  pollen.    In  1940  he  went  to  Johns  Hopkins 
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Hospital  where  he  was  found  to  have,  in  addition  to  asthma,  manifestations  of  arteriosclero- 
sis with  hypertension,  marked  retinal  changes  and  grave  renal  insufficiency.  He  died  sud- 
denly in  what  appeared  to  be  cardiac  failure.  At  autopsy  a  dissecting  aneurysm  extending 
from  the  sinus  of  Valsalva  to  the  renal  pedicle  was  found. 

These  cases  emphasize  the  inherent  nature  of  the  cellular  reactions  in  hy- 
persensitive states  irrespective  of  endocrinal  influences.  But  in  contrast  to  the 
aforementioned  observations  there  are  many  cases  with  and  without  a  typical 
history  of  allergy  in  whom  s.ymptoms  begin  during  a  critical  period  of  develop- 
ment such  as  puberty  and  menstruation  or  ma}^  become  aggravated  by  menstrua- 
tion. There  are  other  patients  whose  symptoms  cease  or  just  appear  with  the 
onset  of  pregnancy  or  cUmacterium.  Farmer  (14)  recently  described  a  series  of 
cases  which  fall  into  this  category.  He  records  two  patients,  aged  26  and  37, 
suffering  with  severe  angio-neurotic  edema  and  urticaria  whose  symptoms  first 
appeared  shortly  after  pregnancy,  and  three  patients  aged  34,  29  and  20  respec- 
tively, whose  hay  fever  and  asthma  disappeared  during  pregnane}'.  He  also 
described  two  patients  aged  49  and  48  with  vaso-motor  rhinitis  and  angio-neurotic 
edema,  which  first  became  evident  during  the  climacterium.  One  of  these 
patients  who  gave  negative  skin  reactions  to  various  allergens  became  markedly 
improved  on  estrogenic  therapy.  •  Two  other  patients,  one  aged  54  approaching 
her  menopause  but  still  menstruating  and  the  other  aged  37  with  irregular 
menstruation,  who  manifested  urticaria  and  severe  angio-neurotic  edema,  also 
were  improved  following  estrogenic  therapy.  Both  of  these  patients  reacted 
negatively  to  skin  tests. 

Waldbott  and  Bailey  (15j  determined  the  blood  estrogens  by  the  method  of 
Frank  and  Goldberger  (16)  in  79  female  patients  with  pre-menstrual  asthma,  and 
found  a  relative  estrogen  deficiency  in  63.3  per  cent  as  compared  with  4.7  per 
cent  in  a  control  group  of  42  non-allergic  women.  Premenstrual  administration 
of  large  doses  of  theelin  and  lipolutin,  however,  were  found  to  be  of  benefit  only  in 
a  limited  number  of  the  patients  who  had  symptoms  exclusively  before  and  dur- 
ing menstruation.  Uhrbach  (17)  describes  a  case  of  dermatitis  with  dysmenor- 
rhea in  which  no  estrogens  were  demonstrable  in  the  urine.  In  his  patient  no 
benefit  was  obtained  from  estrogenic  therapy.  Interruption  of  the  cyclic  ovarian 
activity,  however,  first  in  the  course  of  pregnancy  and  later  by  x-ray  therapy  re- 
sulted in  improvement  of  the  dermatitis.  On  the  other  hand.  Drips  and  Brunst- 
ing  (18)  described  a  case  of  urt  icaria  ^vith  menstrual  irregularity  in  which  estrogens 
were  absent  from  the  urine  and  in  which  e.strogenic  therapy  proved  beneficial. 

It  seems  apparent  from  these  reports  that  the  anterior  pituitarj'  or  the  gonads 
may  act  by  enhancing  or  inhibiting  manifestations  of  allergy.  It  is  difficult  how- 
ever to  understand  why  estrogenic  therapy  should  be  effective  in  some  cases  and 
not  in  others.  Is  it  possible  that  in  those  instances  in  which  estrogens  are  of 
value,  the  presenting  symptoms  although  resembling  allergic  phenomena  are 
really  not  due  to  allergy  at  all  but  are  in  some  obscure  manner  the  results  of  dis- 
turbed cellular  metabolism  giving  rise  to  reactions  simulating  immune  processes, 
in  which  the  autonomic  system  might  also  participate  subject  to  hormonal  regu- 
lation? An  examination  of  the  underlying  factors  involved  in  the  immune 
reaction  associated  with  hypersensitiveness  and  those  responsible  for  cellular 
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reactions  simulating  allergy,  discloses  the  following.  The  immune  response  is 
mediated  by  an  antigen-antibody  interaction  on  or  within  the  cell  which  is  sup- 
posed to  release  H.  substance.  This  leads  to  increased  capillary  permeability 
and  edema,  and  accounts  for  the  clinical  manifestations  of  asthma  or  urticarial 
wheal.  The  non-immune  cellular  reaction  resembling  the  allergic  response  which 
may  also  lead  to  the  development  of  urticaria  or  wheezing  respiration  in  man  as 
well  as  in  animals,  may  be  induced  by  iontophoresis  or  intracutaneous  injection  of 
histamine,  pilocarpine  or  acetylcholine  as  has  been  demonstrated  by  Lewis  (19), 
Grant.  Pearson  and  Comeau  (20),  Hopkins,  Kesten  and  Hazel  (21),  Ewert  and 
Kallos  (22)  and  others.  Ewert  and  Kallos  produced  both  asthma  and  electro- 
cardiographic changes  in  guinea  pigs  following  inhalation  of  finely  divided 
histamine  and  acetylcholine  similar  to  those  described  by  Harkavy  and  Romanoff 
(23)  in  allergic  individuals. 

Grant,  Pearson  and  Comeau  in  their  studies  of  urticaria  provoked  by  physical 
agents  such  as  heat,  cold  and  emotional  stimuli  in  six  subjects,  came  to  the  con- 
clusion that  such  urticaria  is  dependent  upon  central  stimulation  bj'  impulses 
passing  through  the  efferent  peripheral  nerves  which  liberate  acetj'^lcholin  or 
substances  very  clcsely  related  to  acetylcholin  in  their  pharmacologic  effects. 
The  acetylcholin  thus  set  free  as  a  result  of  stimulation  of  cholinergic  nerve 
fibres,  leads  to  the  release  of  H.  substance  from  the  skin,  responsible  for  the 
urticaria.  They  found  support  for  this  concept  in  the  fact  that  blocking  of  a 
cutaneous  nerve  prevents  in  its  area  of  distribution,  the  development  of  the 
urticaria  following  the  application  of  heat.  These  observations  suggest  that  in 
addition  to  the  immunologic  processes  there  is  also  a  nervous  mechanism  which 
may  set  up  chain  reactions  releasing  H.  substance,  not  only  in  the  skin  but  prob- 
ably also  in  the  mucous  membrane  of  the  respiratory  tract.  Locally  this  H. 
substance  may  be  liberated  through  a  system  of  nerves  which  Lewis  designated  as 
the  nocifensor.  Alexander  (24)  in  his  discussion  of  "Allergic  S^mdromes  in  the 
Ab.sence  of  Allergens"  speculates  upon  the  possibility  that  the  nocifensor  system 
of  nerves  by  elaborating  histamine-like  .substances  may  be  responsible  for  non- 
allergic  vaso-motor  rhinitis  and  possibly  for  some  types  of  so-called  intrinsic 
bronchial  asthma  for  which  evidence  of  an  underlying  immune  process  is  still 
lacking.  If  the  concept  that  nervous  stimuli  of  cholinergic  origin  may  be  re- 
sponsible for  the  release  of  H.  sub.stance  in  the  skin  leading  to  reactions  similar  to 
those  induced  by  immune  processes  is  accepted,  it  is  nece-ssary  also  to  consider 
the  possil)ility  that  the  adrenergic  stimuli  from  the  ".sympathecotohic"  sj'stem 
may  operate  to  counteract  these  effects.  Although  experimental  proof  for  this  is 
lacking  the  effective  control  of  allergic,  cholinergic,  and  histamine  reactions,  by 
adrenalin  is  generally  recognized. 

In  the  light  of  these  observations  and  for  the  pm-poses  of  therapy  it  is  important 
to  distinguish  the  kind  of  excitation  and  the  mechanism  involved  in  a  given 
instance.  Gases  which  pre.>^ent  symptoms  such  as  asthma,  urticaria,  vaso-motor 
rhinitis  based  upon  sensitization  to  foreign  proteins  should  be  sej^arated  from 
those  dependent  upon  neurogenic  stimuli  of  internal  or  external  origin.  The 
internal  .-stimulation  has  two  probable  sources;  the  central  nervous  system,  partic- 
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ularly  the  diencephalic  region,  the  site  of  emotional  interplay,  and  the  closely 
related  hormonal  apparatus.  Thence  the  stream  of  stimuU  is  conveyed  by  the 
autonomic  nervous  system  to  the  receptive  cells  of  the  shock  organs.  The  ex- 
ternal excitants  ma.y  be  represented  by  physical  agents  such  as  cold  or  heat,  often 
referred  to  as  "phj'sical  allergy".  There  are  cases,  however,  in  which  not  onlj^ 
one,  but  multiple  mechanisms  may  operate  concurrentl}%  and  account  for  the 
persistence  or  exacerbation  of  allergic  symptoms.  In  one  of  the  patients  the 
asthmatic  seizures  were  the  result  of  sensitivity  to  cold,  heat,  pollen,  bacterial 
sensitization  and  emotional  states.  In  another,  a  Puerto  Rican  patient,  aged  29, 
attacks  of  asthma  invariably  coincided  with  the  onset  of  pregnancy.  The  prob- 
lem was  whether  the  wheezing  was  due  to  sensitization  by  foreign  proteins  de- 
^•eloped  during  the  process  of  gestation,  or  disturbance  of  the  vegetati\^e  nervous 
system  resulting  from  the  altered  glandular  state. 

Finch  (25)  recently  reported  the  successful  treatment  of  hyperemesis  gravi- 
darum by  desensitization  with  progestin  on  the  basis  of  having  found  patients 
suffering  with  these  symptoms  sensitive  to  their  own  corpora  lutea.  If  confirmed, 
this  complicates  the  situation  in  that  it  suggests  that  immune  as  well  as  neurogenic 
reactions  maj'  be  involved  in  such  cases. 

AVhether  the  initiation  or  suppression  of  allergic  manifestations  during  periods 
approximating  specific  endocrinal  cycles  are  due  to  the  direct  influence  of  the 
endocrine  glands  which  awaken  latent  susceptibilities  of  the  cell  to  antigenic  stim- 
ulation, or  depress  them,  or  whether  this  trigger  mechanism  is  exercised  by  the 
autonomic  nervous  system  under  hormonal  control,  is  not  definitely  known. 
That  the  autonomic  nervous  system  is  very  probably  involved,  however,  may  be 
suggested  hy  the  fact  that  both  these  systems  frequently  act  as  a  unit  and  that 
hyperactivity  and  suppression  of  cellular  function  are  also  properties  of  the 
cholinergic  and  adrenergic  fibres.  Their  proper  balance  is  most  important  for  the 
well  being  of  the  patient.  An  illustration  of  what  autonomic  imbalance,  caused 
by  the  menopausal  state,  may  bring  about,  is  shown  by  the  following  case: 

A.  C,  a  woman,  aged  48  years,  was  successfully  immunized  for  epidermophytosis  in  1937. 
In  1938  with  the  onset  of  the  menopause  she  became  resistant  to  the  same  form  of  therapy 
because  excessive  generalized  sweating,  involving  her  feet  as  well,  supervened.  Estrogenic 
therapy  reduced  the  hypcrhidrosis  and  the  patient's  condition  promptly  yielded  to  the  im- 
munization successfully  carried  out  in  1937. 

In  contrast  to  this,  are  the  trophic  disorders  directly  dependent  on  deficiency  of 
certain  endocrine  glands  as  for  example  the  thyroid  in  hypothyroidism.  Here  the 
skin  is  dry,  the  hair  falls  out  and  eczema  as  well  as  urticaria  may  develop.  Ther- 
apy' to  be  successful  in  such  ca.ses  must  not  only  be  directed  to  the  detection  and 
removal  of  the  exciting  allergens  but  also  to  the  insufficient  hormone  responsible 
for  the  alteration  in  the  defense  mechanisms  of  the  affected  tissues.  In  this 
connection  it  may  be  said  that  a  great  deal  of  care  is  to  be  exercised  in  the  use  of 
hormones  in  the  treatment  of  disturbed  endocrinal  states.  Not  only  toxic  but 
also  allergizing  effects  ma,y  follow  in  the  allergic  individual,  and  sjTOptoms  char- 
acterized by  urticaria,  angio-neurotic  edema,  eczema,  asthma,  gastro-intestinal 
symptoms,  etc.  may  supervene.    We  have  seen  cases  sensitized  bj^  the  use  of 
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thyroid  extract  with  resulting  urticaria.  Instances  of  sensitization  to  anterior 
and  posterior  pituitary  extracts,  pancreatic  and  estrogenic  hormones,  as  well  as 
their  vehicles  such  a?  sesame  oil,  have  also  been  frequently  reported.  Insulin  is  a 
most  common  offender  responsible  for  allergic  symptoms.  Reactions  may  follow 
spontaneously  after  the  first  injection  of  an  endocrine  product,  indicating  an 
inherent  sensitivity  to  the  hormone  or  it  may  be  acquired  after  repeated  injections 
of  a  particular  sub.stance.  Here  one  must  differentiate  between  allergy  to  the 
protein  of  the  animal  from  which  the  gland  product  had  been  derived,  such  as 
beef  or  pork,  and  the  protein  of  the  hormone  itself.  In  the  case  of  insulin,  numer- 
ous examples  of  sensitivity  to  the  purified  crystalline  protein  itself,  have  been 
demonstrated. 

A  re\"iew  of  these  observations  suggests  that  similar  to  the  immune  reaction, 
hormonal  or  neurogenic  stimuli  may  be  responsible  for  alterations  in  cellular 
responses.  These  changes  may  occur  independently  or  in  association  with 
sp>ecific  endocrinal  cycles  and  are  manifested  in  the  direction  of  hyperactivity  or 
under  activity.  In  the  ca.se  of  hyperactivity,  the  reactions  are  referred  to  as 
"allergic"  becau.se  they  simulate  allergy  although  they  are  not  allergic  in  the  im- 
munologic sen.se.  In  the  instance  of  underactivity  or  total  lack  of  reactivity  the 
term  '"anergy"  is  frequently  employed.  WTiether  the  predominance  of  cholin- 
ergic or  adrenergic  stimuli  depend  upon  the  individual  make-up,  "vagotonics  and 
S3"mpathicotonics"  in  the  sense  of  Eppinger  and  Hess,  or  based  upon  some  type 
of  ".sensitivity"  of  the  cholinergic  or  adrenergic  .systems  per  se,  are  questions 
which  need  further  elucidation.  That  cells  of  neurogenic  origin  just  as  any  other, 
are  subject  to  sensitization  is  well  established.  Thus  .semm  sensitization  may  be 
responsible  for  peripheral  neuritis,  etc.  One  cannot,  however,  dismiss  the 
thought  that  there  must  be  an  inherent  predisposition  on  the  part  of  ti.ssue  cells  in 
certain  individuals  towards  hypersensitiveness  before  symptoms  characteristic 
of  allergy  may  develop.  If  that  were  not  so,  every  individual  should  have  urti- 
caria or  asthma  as  a  result  of  allergenic,  hormonal  or  neurogenic  .stimulation. 
This  is  clearly  illustrated  by  the  following  case: 

M.  S.,  aged  24  years,  was  first  seen  in  192.3  at  the  age  of  four  years  suffering  since  infancy 
with  eczema  and  bronchial  asthma.  Investigation  disclosed  sensitivity  to  foods,  pollens 
and  inhalants.  .She  disappeared  from  observation  until  194.3.  On  her  return  the  following 
historj- was  elicited.  With  the  onset  of  menstruation  at  the  age  of  thirteen  all  her  symp- 
toms disappeared.  She  ate  and  drank  everything  just  as  an  average  normal  human  being. 
The  state  of  apparent  immunity  continued  until  the  age  of  twentj^  when  in  the  country 
during  the  month  of  June  she  began  to  sneeze  and  developed  shortness  of  breath.  This 
grew  progressively  worse  and  now  at  the  age  of  twenty-four  years  she  suffers  from  a  recur- 
rence of  hay  fever  and  perennial  asthma. 

It  would  seem  therefore  that  the  neuro-hormonal  system  may  regulate  but  not 
initiate  the  hypersensitive  type  of  cellular  reaction.  This  control  is  limited,  for  as 
has  been  shown,  in  the  ca.'^es  where  ,<en.sitization  to  specific  allergens  is  fully 
developed,  the  neuro-endocrine  regulatory  function  assumes  a  minor  or  an  entirely 
negative  role.  In  view  of  the  multiplicity  of  factors  involved  in  problems  of  al- 
lergy it  i<  futile  to  champion  the  i)sy(  liDtlioraixMif  ic,  endocrine,  or  any  other 
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exclusive  approach  to  the  treatment  of  patients  with  allergic  manifestations. 
Each  possible  element  must  be  taken  into  account. 

It  appears  to  be  justified  to  conclude  from  these  considerations  based  upon 
laboratory  and  clinical  findings,  that  allergy  is  due  to  a  specific  cellular  reaction, 
the  mechanism  of  which  is  to  a  certain  extent  understood.  It  seems  likewise  that 
the  threshold  of  response  can  be  influenced  in  the  direction  of  hyper-  or  hypoac- 
tivity  by  many  factors  including  hormonal,  neurogenic  as  well  as  extrinsic 
stimuli.    Many  of  these  do  not  at  present  permit  a  clear  cut,  convincing  analysis. 

SUMMARY 

1 .  Inhibition  of  anaphylaxis  in  lower  animals  has  been  induced  by  the  extirpa- 
tion of  the  parathj'roid,  thymus  and  particularly  the  thyroid  gland. 

2.  Acceleration  of  anaphylaxis  may  be  brought  about  by  ovariectomy  and 
hypophysectomy,  but  most  consistently  by  experimental  hyperthyroidism  and 
adrenalectomy  in  rats. 

3.  Removal  of  the  thyroid,  thymus  and  parathyroid  in  man  does  not  influence 
the  allergic  state,  testifying  to  the  inherent  cellular  nature  of  sensitization. 

4.  This  is  also  evidenced  by  the  demonstration  of  sensitization  in  a  three  day 
old  chick  prior  to  the  development  of  endocrine  glands  or  nerves,  in  the  excised 
guinea  pig  uterus  and  the  explanted  mononuclear  cells  in  vitro,  as  well  as  in 
homologous  human  skin  grafts. 

5.  The  development  or  suppression  of  allergic  manifestation  during  specific 
endocrinal  cycles  may  be  attributed  to  hormonal  or  autonomic  nervous  regula- 
tions both  of  which  maj'  increase  or  lower  the  threshold  of  cellular  response,  but 
not  initiate  it.    The  mechanism  involved  herein  is  not  clear. 

6.  Cholinergic  fibres  receiving  stimuli  from  various  sources  such  as  the  central 
nervous  system  and  physical  agents  such  as  cold  or  heat,  may  induce  cellular 
reactions  through  release  of  H.  substance  in  the  skin  stimulating  allergic  re- 
actions. 

7.  Therapj-  in  sensitive  individuals  subject  to  allergenic  as  well  as  cholinergic 
influences  should  be  of  a  character  capable  of  neutralizing  or  eUminating  both 
factors. 
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HEMATOGENOUS  TUBERCULOSIS  WITH  RECURRENT  DISSEMINA- 
TIONS 


Report  of  Two  Cases^ 

HERMAN  HENNELL,  M.D. 

[New  York] 

Acute  generalized  miliary  tuberculosis  has  been  a  well  known  clinical  entity  for 
many  years.  While  more  common  in  infancy  this  condition  is  not  excessively 
rare  in  adult  life.  WTiat  is  less  generally  known  is  that  the  tubercle  bacillus  can, 
and  frequently  does,  invade  the  blood  stream  to  produce  limited  dissemination  in 
the  lungs  as  well  as  in  other  organs  and  tissues;  that  these  disseminations  may 
occur  more  than  once  in  the  same  individual  and  result  in  subacute  and  chronic 
clinical  pictures  of  great  variety.  WTien  in  1923  we  reported  a  group  of  cases  with 
hematogenous  chronic  pulmonary  miliary  tuberculosis  (1)  we  were  able  to  find 
few  references  to  the  subject  in  the  American  literature.  In  the  recent  literature, 
however,  the  subject  of  hematogenous  tuberculosis  has  received  increasing 
attention.  In  a  recent  paper  Rubin  (2)  reported  an  interesting  group  of  cases 
and  reviewed  the  literature  on  the  subject.  The  following  two  case  reports  are  of 
interest  because  they  illustrate  some  of  the  clinical  features  of  this  condition  when 
recurrent  dissemination  takes  place.  Each  case  will  be  commented  upon  and  the 
subject  will  then  be  more  generally  discussed. 

CASE  REPORTS 

Case  1.  Hislorij.  (Adm.  479442) :  M.  C,  a  26  year  old  female  secretary  was  admitted  to 
The  Mount  Sinai  Hospital  on  September  23, 1941  with  marked  adenopathy,  moderate  fever, 
pain  in  the  right  hip  and  progressive  loss  of  weight  and  strength  over  a  period  of  13  months. 

Her  past  history  was  essentially  negative  and  irrelevant.  She  had  no  familial  or  contact 
history  of  tuberculosis. 

Her  present  illness  began  about  13  months  before  admission.  At  that  time,  while  on 
vacation  in  the  country,  she  fell  ill  with  fever  to  104 °F.,  malaise  and  frequent  night  sweats, 
for  which  she  was  hospitalized.  She  remained  in  the  hospital  for  3  weeks.  Her  fever  gradu- 
ally subsided  with  bed  rest  and  her  condition  improved  generally  after  a  blood  transfusion. 
Although  the  patient  had  no  pulmonary  complaints,  roentgen-ray  examination  of  the  chest 
disclosed  fine  infiltrations  in  the  right  lower  lobe  the  nature  of  which  was  not  clear.  While 
in  the  hospital  she  developed  a  skin  lesion  on  the  cheeks  and  bridge  of  the  nose  which  was 
diagnosed  as  Lupus  Erythematosus,  .\bout  2  months  after  the  onset  she  developed  post- 
cervical  adenopathy.  One  month  later  the  patient  was  again  hospitalized  because  of  recur- 
rence of  fever.  Although  she  still  had  no  pulmonary  complaints  roentgen-ray  examination 
of  the  lungs  again  showed  the  lesion  in  the  right  lower  lobe.  Biopsy  of  a  cervical  gland 
confirmed  the  clinical  diagnosis  of  glandular  tuberculosis.  Since  then  there  has  been  pro- 
gressive and  marked  involvement  of  the  lymph  nodes  in  the  nock,  axillae  and  groin.  About 
9  months  before  admission  she  developed  pain  in  the  riglit  hip  joint.  The  pain  was  throb- 
bing in  nature,  was  made  worse  by  motion  and  frequently  disturbed  her  sleep  at  night. 
This  pain  persisted  to  the  present  time  varying  in  severitj^  from  time  to  time  but  growing 


1  From  the  Group  for  Thoracic  Disease  and  the  Medical  Service,  The  Mount  Sinai  Hos- 
pital, New  York. 
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progressively  worse.  It  made  walking  impossible  and  greatly  restricted  motion  in  bed. 
During  all  these  months  there  was  progressive  loss  of  weight  and  strength;  and  the  fever 
which  had  returned  persisted  with  practically  no  remission.  There  was  no  cough,  expec- 
toration or  any  other  pulmonary  complaints  up  to  the  time  of  admission  to  The  jMount  Sinai 
Hospital. 

Examination:  The  patient  appeared  pale  and  chronically  ill.  There  was  marked  in- 
volvement of  all  the  lymph  nodes  in  the  neck,  in  both  a.\illae  and  right  groin.  The  nodes 
appeared  hard,  non-tender,  irregular.  Some  of  them  were  matted  together.  They  were 
easil  y  movable  and  not  adherent  to  the  skin.  They  filled  the  axillae  and  groin  and  bulged 
very  prominently  in  the  anterior  and  posterior  cervical  regions.  The  liver  and  spleen  were 
not  palpable,  and  no  masses  could  be  felt  in  the  abdomen. 

There  was  marked  atrophy  of  the  muscles  of  the  right  lower  extremity.  The  right  hip 
joint  showed  marked  restriction  of  motion.  The  roentgen-ray  examination  of  the  right  hip 
joint  showed  moderate  decalcification  of  the  sacrum  and  the  ilium  immediately  adjacent 


Fig.  1  Fig.  2 

Fig.  1.  (Case  1).    Roentgenogram  of  the  lungs  on  admission,  showing  miliary  and  sub- 

miliary  infiltrations  in  both  lungs.    The  tubercles  vary  considerably  in  size  and  are  uneven 

in  distribution,  indicating  multiple  seeding. 

Fig.  2  (Case  1).    Roentgenogram  of  the  lungs  nearly  two  months  later,  showing  increase 

in  the  number  and  size  of  the  tubercles  and,  in  addition,  a  pleural  effusion  at  the  base. 

to  the  joint.  The  joint  outline  appeared  somewhat  irregular.  These  roentgen  findings 
were  interpreted  as  consistent  with  the  diagnosis  of  tuberculous  arthritis. 

The  physical  signs  in  the  lungs  were  few  and  insignificant.  However,  roentgen-ray  exam- 
ination on  September  24,  1941  (fig.  1)  showed  scattered  miliary  and  submiliary  infiltrations 
throughout  the  right  lung  most  marked  in  mid-portion.  In  the  right  lower  lobe  the  infiltra- 
tions were  larger  and  appeared  older.  Fewer  but  similar  miliary  infiltrations  were  present 
in  the  left  upper  lobe. 

There  was  no  significant  abnormality  in  the  cardio-vascular,  urogenital  or  nervous 
systems. 

Laboratory  Data:  Blood:  hemoglobin  60  per  cent;  red  blood  cells,  3.3  million;  white 
blood  cells,  4,900  with  a  normal  differential  picture;  sedimentation  rate,  18  mm.  in  12  min- 
utes; Wassormann  reaction  and  blood  chemistry,  negative.  The  electrocardiogram  was 
normal.  The  gastric  lavage  showed  the  presence  of  acid  fast  bacilli  on  the  last  of  several 
examinations.  This  finding  was  confirmed  by  guinea-pig  inoculation  and  by  culture.  A 
biops}'  of  one  of  the  axilliary  glands  showed  caseous  tuberculosis.  An  attempt  was  made 
to  culture  the  blood  for  tubercle  l)acilli  but  no  growth  was  obtained. 
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Course:  The  patient  remained  in  the  hospital  for  about  2^  months  and  was  discharged 
unimproved.  Her  temperature  ranged  between  98  and  104.2°F.  She  continued  to  lose 
weight  and  strength,  and  her  other  complaints  were  not  improved.  About  3  weeks  after 
admission  she  developed  a  non-productive  cough.  Roentgen-ray  examination  at  that  time 
showed  an  increase  in  the  size  and  number  of  the  tubercles  in  both  lung  fields.  Three  weeks 
later  she  developed  severe  pleuritic  pain  in  the  left  chest  and  rocntgen-ray  examination  of 
the  lungs  on  November  10,  showed  a  small  left  pleural  effusion  in  addition  to  the  previous 
findings  (fig.  2).  At  this  time  she  coughed  up  some  blood-tinged  sputum  on  one  occasion. 
Although  tubercle  bacilli  could  not  be  found  on  smear  of  the  sputum,  they  wore  found  in  the 
gastric  contents.  The  patient  continued  to  run  a  down-hill  course  and  was  transferred  to 
an  institution  for  chronic  diseases  on  December  23;  she  dietl  one  month  later. 

Comment:  This  is  a  case  of  hematogenous  tuberculosis  in  an  adult  involving  to 
a  marked  degree  numerous  lymph  nodes  in  various  locations,  the  right  hip  joint 
as  well  as  the  lungs  and  pleura.  The  disease  may  have  involved  other  organs  and 
tissues  without  clinical  manifestations  at  the  time.  It  is  of  interest  that  the 
intrathoracic  lymph  nodes  were  not  notably  enlarged  in  this  case.  The  mode  of 
development  of  the  pulmonary  lesion,  as  depicted  by  i-oentgen-raj'  examinations, 
indicates  that  this  is  a  case  of  hematogenous  tuberculosis  with  recurrent  .seeding. 
Pulmonary  symptoms  did  not  appear  until  about  the  fifteenth  month  of  the  pa- 
tient's illness.  The  initial  symptomless  pulmonary  lesion  was  observed  at  the 
onset  of  her  acute  illness  and,  no  doubt,  represented  the  result  of  the  first  seeding 
in  the  lung.  Figures  1  and  2  show  a  disseminated  miliary  and  submiliary  tuber- 
culosis unevenly  distributed  in  both  lungs  in  addition  to  the  oldei-  lesion  in  the 
right  lower  lobe.  The  varying  size  and  irregular  distribution  of  the  tubercles 
suggest  repeated  seedings  rather  than  a  single  hematogenous  dis.semination.  The 
pleural  process  in  the  left  lung  may  be  due  to  hematogenous  involvement  of  the 
pleura  or  may  be  secondary  to  the  evolution  of  the  tubercle  in  the  underlying 
lung. 

In  cases  of  hematogenous  tuberculosis  the  ultimate  fate  of  the  patient  is  de- 
termined by  the  following  factors:  1)  persistence  or  healing  of  the  focus  from 
which  the  invasion  of  the  blood  stream  has  b3en  derived;  2)  the  evolution  of  the 
existing  foci  of  disease,  demonstrable  or  occult,  especially  those  in  the  lungs,  i.e., 
whether  they  tend  to  heal  or  to  l:)reak  down  and  spread.  The  seriousness  of  the 
prognosis  in  the  reported  case  was  due  to  recent  further  dissemination  of  the 
disease  and,  particularly,  to  the  development  of  open  pidmonary  tuberculosis  as 
shown  by  the  appearance  of  cough  and  the  finding  of  tubercle  l)acilli  in  the  gastric 
contents. 

It  should  be  emphasized  however,  that  the  prognosis  is  not  iifcosarilv  hopeless 
»ven  in  this  type  of  case.  The  capacity  of  hematogenous  lesions  to  heal  or  indeed 
t.o  absorb  completely  has  been  demonstrated  repeatedly.  It  may  occur  even 
when  dissemination  is  widespread,  as  observed  in  cases  of  apparently  healed 
pulmonary  miliary  tuberculosis  as  well  as  in  other  forms  of  hematogenous  tuber- 
culosis. 

Cose  2.  History:  (Adm.  328124):  L.  F.,  a  young  woman,  a^cd  22  years,  was  admitted 
to  The  Mount  Sinai  Hospital  on  July  12,  1935  in  the  fourth  week  of  acute  illness  char- 
acterized by  headache  of  increasing  severity,  vomiting,  severe  pains  in  the  neck  and  back 
and  increasing  drowsiness. 
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This  patient  first  came  under  observation  in  February  of  1932  with  signs  and  symptoms 
of  acute  serous  effusion  in  the  left  chest  apparently  of  tuberculous  etiology.  The  clinical 
course  was  of  only  moderate  severity.  The  fever  was  not  high  and  subsided  in  less  than  5 
weeks.  The  effusion  was  not  large  and  absorbed  spontaneously  in  about  2  months.  She 
had  no  dyspnea.  The  chest  pain  was  moderate  and  the  constitutional  symptoms  were 
mild.  She  had  no  cough  throughout  the  entire  course.  The  convalescence  was  rapid  and 
uneventful. 

There  was  no  familj'  or  contact  historj'  of  tuberculosis  or  any  historj^  of  antecedent  pul- 
monary disease.  Roentgen-ray  examination  of  the  lungs  10  weeks  after  the  onset  of  the 
illness  (fig.  3)  showed  miliary  and  submiliary  infiltrations  in  both  lungs,  most  marked  in  the 
upper  lobes.  There  was  evidence  of  perifocal  exudative  reaction  about  many  of  the  tuber- 
cles. The  effusion  in  the  left  pleural  cavity  appeared  almost  completely  absorbed.  At 
that  time,  and  for  many  months  after,  a  few  crepitant  rales  could  be  elicited  over  both  upper 
lobes. 


Fig.  3  (Case  2).  Roentgenogram  of  the  lungs  (4/18/32)  showing  miliary  and  submiliary 
tubercles  in  both  upper  lobes  with  perifocal  exudations  about  many  of  the  foci.  Subsiding 
pleurisy  in  the  left  base  is  also  to  be  noted. 

FiG."4  (Case  2).  Roentgenogram  of  the  lungs  (9/8/33)  showing  marked  resolution  and 
fine  fibrosis  of  the  lesions  in  both  lungs. 

The  patient  was  admitted  to  a  sanatorium  three  months  after  the  onset  of  her  illness 
where  she  remained  for  about  6  months.  That  period  of  sanatorium  care  and  9  months 
more  of  partial  activity  at  home  completed  her  "cure."  In  September,  1933,  1?  years  after 
the  onset  of  the  pleurisy,  the  patient  appeared  entirely  well.  Roentgen-ray  examination 
of  the  lungs  at  that  time  (fig.  4)  showed  marked  resolution  of  the  tuberculous  process  in 
both  lungs.  Intensification  of  the  pulmonary  markings  due  to  a  fine  interstitial  fibrosis  and 
the  presence  of  a  numijer  of  small  fibrotic  tubercles  were  the  only  residua  of  the  previously 
existing  infiltration.s  in  the  lungs.  There  were  no  significant  abnormal  physical  signs  in  the 
lungs  at  that  time.  The  patient  was  regarded  as  "apparently  cured"  and  was  allowed  to 
return  to  normal  activity.  She  remained  entirely  well  and  gainfully  employed  for  22 
months. 

Her  present  illness  began  4  weeks  before  admission  to  the  hospital  with  "nervousness," 
fatigability,  dull  headache  and  pain  over  the  eyes.  She  attributed  these  symptoms  to 
excessive  phj-sica!  and  mental  strain  incidental  to  preparations  for  her  marriage  and  dis- 
regarded them  during  the  first  week.  Two  weeks  before  admission  the  headaches  became 
niDPc  frc(|ii(  iii  .iiid  more  severe.    Siic  also  began  to  experience  shooting  pains  "starting 


Fig.  3 


Fig.  4 
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from  the  heels  and  traveling  up  her  legs  to  the  spine,  to  the  back  and  of  the  neck  and  head," 
especially  while  walking.  At  the  same  time  she  noted  that  she  had  fever  up  to  100.6°F.  by 
mouth.  During  the  following  two  weeks  the  symptoms  grew  progressively  worse  and  the 
patient  had  to  be  confined  to  bed.  One  week  before  admission  she  began  to  vomit  after 
each  meal.  The  vomiting  was  not  definitely  projectile.  Drowsiness  appeared  and  grew 
progressively  worse.  Three  daj's  before  admission  strabismus  was  noted.  The  patient 
became  irrational  and  tried  to  jump  out  of  bed.  At  this  time  she  was  admitted  to  the  hos- 
pital.   There  were  no  pulmonary  symptoms  during  this  entire  period. 

Examination:  On  admission  the  patient  appeared  acutely  ill.  She  was  well  developed 
and  well  nourished  and  showed  no  evidence  of  recent  weight  l(».s.s.  She  .ippoarpcl  pale,  some- 
what cyanotic,  stuporous  and  restless.  Her  right  pupil  was  larger  than  tlie  left  and  both 
reacted  sluggishly  to  light.  The  fundi  appeared  normal.  Then-  was  p:ire.sis  of  the  right 
sixth  and  seventh  cranial  nerves.  The  mouth  was  kept  tightly  .shut.  The  ti)rigu(-  was 
black  and  dry.  The  breathing  was  irregular  and  moderately  rapid.  Tlie  Iuiir.s  .showed 
slightly  impaired  resonance.    The  breath  sounds  were  harsh;  rlioiichi  and  scattered  crepi- 


FiG.  5  (Case  2).  Roentgenogram  of  the  lungs  (6/25/35)  showing  innumerable  closely 
packed  miliary  tubercles  throughout  both  lungs  resulting  from  another  and  recent  hema- 
togenous seeding. 

tant  rales  could  be  heard  bilateralh'.  There  was  no  cough  or  expectoration.  The  pulse 
was  rapid  but  of  good  quality.  The  blood  pressure  was  150  systolic  and  00  diastolic.  The 
additional  significant  neurological  findings  included  marked  neck  rigidity,  bilateral  Kernig, 
bilateral  Babinski  and  confirmatory  signs. 

A  lumbar  puncture  yielded  about  15  cc.  of  clear,  colorless  fluid.  The  initial  pressure  was 
250  mm.  of  water.    There  was  a  good  response  to  jugular  pressure  with  a  slow  fall. 

Laboratory  data:  Cerebrospinal  fluid:  142  cells,  of  which  there  were  82  per  cent  [jolynior- 
phonuclear  leucocytes,  64  per  cent  lymphocytes  and  4  \n'Y  cent  niotioe\  tes.  The  staineil 
smear  showed  scattered  acid  fast  bacilli.  Guinea-pig  inoeidation  with  the  ecrehrospinal 
fluid  proved  positive  for  tulierculosis.  Chemical  e\:i iniiiation  of  the  eerehrosijiiial  fluid 
showed:  sugar,  11  mg.  percent;  chloi-ides,  538  mg.  jxr  cent;  tryptoijhaiie  reaction,  negative. 
Blood:  hemoglobin,  90  per  cent;  18,000  white  blood  cells  with  90  per  cent  polymorphonu- 
clear leucocytes.  Blood  culture  showed  no  growth.  Roentgen-r;iy  examination  of  the 
lungs  (fig.  5)  showed  both  lungs  studded  with  closely  packed  miliary  tuljercles  from  apex 
to  base. 

Course:  The  clinical  course  in  the  hospital  was  characterized  by  a  rapid  and  marked 
progression  of  the  symptoms  and  signs  of  the  disease.    The  temperature  ranged  from  101 
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to  103.S°F.  The  respirations  varied  between  26  and  38  per  minute  and  became  increasingly 
more  irregular  in  rhythm  and  character.  The  pulse  rate  ranged  from  98  to  140.  The  stupor 
deepened  into  coma.  There  was  marked  restlessness  and  increasing  twitching  of  the  mus- 
cles. Vomiting  was  frequent .  Difficulty  in  swallowing  became  progressively  more  marked. 
Incontinence  developed  and  persisted  to  the  end.  The  patient  became  insensitive  to  ex- 
ternal stimuli.  She  gradually  sank  into  deep  coma  and  succumbed  2  days  after  admission 
to  the  hospital.    Permission  for  necropsy  was  not  obtained. 

Comment:  The  following  interpi-etatioii  of  tlic  sequence  of  events  seems  to  be 
justified  by  the  clinical  course  of  tlic  case:  Phe  pleural  effusion  in  1932  was  a 
manifestation  of  hematogeneous  tuberculosis.  The  miliary  and  submiliary 
lesions  in  the  upper  lobes  of  both  lungs  represented  the  pulmonary  phase  of  that 
hematogenous  dissemination.  The  symmetrical  arrangement  of  the  tubercles  in 
both  upper  lobes,  their  miliary  and  submiliary  character,  and  the  absence  of 
pulmonary  symptoms  are  all  characteristic  of  a  limited  hematogenous  pulmonary 
tuberculosis.  The  satisfactory  clinical  course  diuinii  the  ensuing  3  years  as  well 
as  the  marked  clearing  and  apparent  healing  by  lihiosis  ol  the  pulmonary  lesions 
further  support  the  diagnosis  of  hematogenous  tuberculosis  of  a  benign  variety. 

The  terminal  illness  was  caused  by  a  recurrent  hematogenous  dissemination  of 
tubercle  bacilli  which,  on  this  occasion,  resulted  in  acute  pulmonary  miliary 
tuberculosis  and  tuberculous  meningitis.  This  case  thus  illustrates  the  benign 
and  serious  forms  of  hematogenous  tuberculosis  in  the  same  patient  both  being  the 
result  of  recurrent  dissemination. 

DISCUSSION 

The  invasion  of  the  blood  stream  by  tubercle  bacilli  may  be  massive  and  pro- 
duce a  generalized  miliary  tuberculosis,  which  can  be  fatal  in  a  very  short  time;  or 
it  may  be  extremely  limited  and  attenuated,  pi'oducing  few  or  no  clinical  symp- 
toms. Between  these  two  extremes  there  are  many  variants  in  the  extent  of  the 
dissemination  and  the  severity  of  clinical  manifestations.  The  tubercle  bacilli 
may  spread  from  a  tuberculous  focus  to  invade  the  blood  stream  in  a  number  of 
ways.  A  common  route  is  from  a  caseous  lymph  node  by  way  of  lymphatics,  to 
the  thoracic  duct,  thence  to  the  superior  vena  cava  and  right  side  of  the  heart  and 
to  the  lungs.  In  the  lungs  they  may  be  filtered  out  and  jjroduce  hematogenous 
pulmonary  miliary  tuberculosis.  Some  bacilli  may  pass  through  Ihc  pulmonary 
capillaries  to  the  systemic  circulation  and  spread  either  extensi\  (>l.\'  or  t-o  a  limited 
degree  to  various  organs  and  tissues  of  the  body.  Another  mode  of  hematogen- 
ous dissemination  is  via  a  tuberculous  focus  rupturing  directly  into  a  blood  vessel 
(artery  or  vein).  The  resulting  invasion  may  be  limited  or  widespread  depending 
on  the  size,  location  and  distribution  of  the  blood  vessel.  Then  again  the 
tuberculous  process  may  involve  a  vessel  wall  and  produce  an  intimal  or  subin- 
timal  focus  from  which  invasion  of  the  blood  stieam  may  take  place  repeatedly 
and  in  varying  degrees  of  .Severity. 

The  number  and  virulence  of  the  invading  oiganisms,  the  freciuency  of  the 
invasion,  the  resistance  of  the  host,  and  especially  the  site  of  the  entry  are  sig- 
nificant factors  which  will  determine  the  extent  of  the  dissemination,  whetluM- 
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limited  or  widespread,  as  well  as  the  clinical  course  of  the  disease,  whetlier  acute, 
subacute,  chronic  or  latent. 

It  is  now  well  established  that  the  invasion  of  the  blood  stream  by  the  tubercle 
bacillus  is  not  an  infrequent  occurrence.  Wilson  (3)  estimated  the  incidence  of 
demonstrable  tuberculous  bacteremia  to  be  36.4  per  cent  in  patients  with  fieji- 
eralized  miliary  tuberculosis,  and  4.9  per  cent  in  patients  with  non-pulmonary 
tubercidosis.  Some  obserA'ers  regard  this  estimate  as  too  conservative,  and 
suggest  that,  as  the  technique  of  blood  culture  improves,  it  may  be  shown  that  a 
transitory  bactei-emia  is  a  common  occurrence  in  all  forms  and  phases  of  tuber- 
culosis. 

The  .severe  forms  of  hematogenous  tuberculosis,  generalized  miliary  tul)ercu- 
losis  and  acute  pulmonary  miUary  tuberculosis,  are  well  known  entities.  These 
forms  result  when  massi\-e  in\-asion  of  the  blood  stream  takes  place.  The  phase 
of  "'early  generalization"  which  may  follow  the  establishment  of  the  primary 
complex  is  an  example  of  a  benign  form  of  hematogenous  dissemination.  In  the 
vast  majority  of  these  cases  the  bacillemia  is  transitory  and  abortive  in  natui'e, 
and  does  not  result  in  clinical  disease.  The  chronic  and  benign  forms  of  diffuse 
pulmonary  miliary  tuberculosis  are  other  well  recognized  varieties  (1,  4)  Avhich 
result  when  the  invading  organism  is  of  low  virulence  or  the  resistance  of  the  host 
is  good. 

What  is  less  well  kno\^■n  is  that  hematogenous  tuberculosis  may  be  of  limited 
distribution  involving  only  part  of  an  organ  or  tissue,  for  instance,  a  portion  of  one 
or  both  lungs ;  that  the  invasion  of  the  blood  stream  may  be  repeated  many  times 
at  longer  or  shorter  intervals;  that  the  resulting  pathologic  foci  may  become  ab- 
sorbed, may  be  dormant,  or  may  become  active  at  any  time,  producing  bizarre 
clinical  pictures.  For  in-stance,  if  a  secondary  or  smaller  branch  of  the  pulmon- 
ary artery  is  involved  the  seeding  may  be  limited  to  one  lobe  or  one  pulmonary 
segment.  Similarly,  the  extent  of  the  dissemination  in  any  other  part  of  the  body 
will  be  determined  by  the  size  and  location  of  the  vascular  radicle  involved  and 
may  be  marked  or  limited. 

In  both  reported  cases  the  first  hematogenous  dissemination  was  of  the  limited 
A-ariety.  In  Case  1  this  was  followed  by  at  least  one  other  dissemination  which 
resulted  in  more  extensive  pulmonary  miliar}^  tuberculosis.  The  miliary  tu- 
bercles proceeded  to  enlarge  and  some  of  them  ulcerated  into  bronchi  to  produce 
open  pulmonary  tuberculosis  with  its  attendant  dangers  of  a  bronchogenic  spread. 
In  this  case  death  resulted  from  the  toxemia  of  generalized  tuberculosis  as  well  as 
from  progressive  pulmonary  disease. 

In  the  second  case,  though  the  first  dissemination  was  more  extensive,  the  re- 
sultant miliary  pulmonary  tuberculosis  was  of  the  benign  variety  and  proceeded 
to  apparent  healing  b}'  absorption  and  fibrosis.  Obviously  not  all  the  foci  were 
healed  since  a  secondary'  and  more  massive  invasion  of  the  blood  stream  occurred 
which  resulted  in  the  patient's  death.  There  was  at  least  one  focus  which  went 
on  to  caseation  and  ulceration,  finally  breaking  into  the  circulation,  and  causing 
the  fatal  dissemination  of  the  disease.  This  may  have  consisted  of  a  caseous  focus 
in  a  lymph  node  or  in  one  of  the  hematogenous  lesions  which  had  caseated. 
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As  was  iKjted  before,  hematogenous  tuberculosis  may  produce  a  great  variety  of 
clinical  manifestations  depending  upon  the  tissue  or  organ,  or  any  combination  of 
these,  wliich  may  bear  the  brunt  of  the  seeding.  The  two  reported  cases  are  of 
interest  because  they  illustrate  some  of  the  clinical  features  of  the  condition  when 
recurrent  disseminations  take  place. 
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ACUTE  SUPPURATn'E  THROMBOPHLEBITIS  OF  THE  SMALLER 
REXAL  VEIN  TRIBUTARIES 


Report  of  Two  Cases 

A.  HYMAN,  M.D.,  and  H.  E.  LEITER,  M.D. 

[New  York] 

Despite  the  frequency  of  suppurative  diseases  of  the  kidney,  thrombophlebitis 
of  the  renal  veins  is  uncommon.  This  is  of  especial  interest  in  view  of  the  high 
degree  of  vascularity  of  the  kidney  and  the  intimate  association  of  the  excretory 
apparatus  with  the  blood  supply.  One  need  only  mention  in  evidence  that  over 
injection  of  the  renal  pelvis  and  calices  during  retrograde  pyelography  may 
demonstrate  the  so-called  pyelovenous  backflow  as  well  as  excretory  visualization 
of  the  opposite  uninjected  kidnej'. 

Suppurative  thrombophlebitis  of  the  renal  veins  is  not  readily  diagnosed 
clinically  because  the  distinguishing  features  are  not  clear  cut.  Reviews  of  the 
literature  by  Hepler  and  also  by  Aschner  clearly  show  that  such  cases  have  rarely 
been  recognized  either  pre-operativeh'  or  antemortem.  This  is  to  be  contrasted 
with  the  ease  of  diagnosis  in  cases  of  aseptic  thrombosis  with  the  resulting  picture 
of  renal  infarction.  The  difficulty  in  diagnosis  arises  from  the  fact  that  chills, 
fever,  sweats,  bacteremia  and  renal  tenderness  can  occur  in  acute  pyelonephritis 
and  cortical  abscess  of  the  kidnej'  without  the  presence  of  suppurative  phlebitis. 
Such  cases  frequently  recover  without  nephrectomy  by  the  simple  measures  of 
decapsulation  and  drainage.  On  the  other  hand,  it  is  important  to  emphasize 
that  unless  careful  dissections  are  made  of  the  renal  vein,  it  is  possible  to  overlook 
an  area  of  suppurative  phlebitis.  It  is  for  this  reason  that  we  wish  to  present 
two  cases  'of  renal  sepsis  due  to  suppurative  thrombophlebitis  of  the  smaller 
renal  vein  tributaries.  In  both  instances  the  renal  veins  were  traced  to  the  fourth 
and  fifth  divisions  and  thrombi  demonstrated  in  the  tributaries  draining  the 
involved  portion  of  renal  parenchyma. 

One  can  only  repeat  what  has  already  been  stated  by  one  of  the  authors  in  a 
previous  paper.  The  bacteremia  of  acute  pyelonephritis  or  of  cortical  abscess 
of  the  kidney  without  renal  vein  involvement  cannot  be  distinguished  from  that 
of  a  case  with  renal  vein  phlebitis.  A  presumptive  diagnosis  can  be  made  and 
onlj'  by  a  process  of  exclusion.  If  the  clinical  course  is  unusually  severe  and 
fulminating  in  character,  involvement  of  the  renal  vein  should  be  suspected.  If, 
after  a  primarj^  operation  for  suppurative  disease  of  the  kidney,  the  sepsis  is 
not  controlled,  vein  involvement  should  be  considered.  If  after  a  nephrectomy 
for  a  cortical  abscess  or  carbuncle  of  the  kidney  the  sepsis  persists,  the  likelihood 
of  a  renal  vein  thrombosis  should  be  borne  in  mind. 

In  the  present  day  of  sulfonamide  and  penicillin  therapy,  it  is  important  to 
mention  their  influence  on  this  disease.  While  their  value  in  infections  is  un- 
questioned, our  experiences  with  the  sulfonamide  group  have  been  that  in  frank 
suppurative  processes,  their  continued  use  to  the  exclusion  of  surgery  can  mask 
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the  clinical  picture  and  lead  the  physician  into  a  false  sense  of  security.  In 
several  instances,  the  clinical  picture  of  sepsis  reaiJiieared  with  the  cessation  of 
the  dmg  and  surgical  exploration  re\-ealed  localized  suppuration  and  abscess. 

CASE  REPORTS 

Case  1.  History  (Adm.  409619).  D.  C,  a  woman,  aged  59  years,  was  first  seen  May  12, 
1937.  About  seven  weeks  previously  she  developed  fever  and  was  treated  for  broncho- 
pneumonia. This  seemed  to  improve  after  two  to  three  weeks.  During  this  time  she  de- 
veloped a  furuncle  of  the  axilla  which  opened  and  discharged  spontaneously.  Despite  the 
improvement  in  the  pneumonic  condition,  she  continued  to  have  a  fever  ranging  between 
101°  and  102°F.  The  patient  was  referred  to  us  for  examination  because  of  the  left  kidnej^ 
tenderness  and  fever.    There  had  been  some  loss  of  weight. 

Examination.  The  patient  appeared  chronically  ill.  Abdominal  examination  failed  to 
disclose  any  abnormality.  There  was  a  mass  with  bulging  of  the  left  flank  over  which  there 
was  marked  shock  tenderness. 

Laboratory  (lain .  ITrinalysis  disclosed  a  faint  trace  of  albumin,  no  sugar  and  no  abnormal 
microscopic  elements.  X-ray  examination  of  the  abdomen  showed  blurring  of  the  left 
psoas  margin.    Excretory  urography  and  cystoscopy  showed  no  abnormality. 

Co7irse.  She  was  ndiuittcMl  to  The  Mount  Sinai  Hospital  and  on  May  14, 1937  with  a  pre- 
operative diagnosis  of  pciinepluitic  ah.scess,  operation  was  performed.  A  well  localized 
perinephritic  abscess  was  found  with  a  large  amount  of  broken  down  tissue.  Culture  of  the 
pus  showed  staphylococcus  aureus  A. 

The  patient  made  a  comparatively  smooth  recovery  with  subsidence  of  the  fever  to  nor- 
mal and  she  left  the  hospital  June  3, 1937  with  the  wound  almost  healed.  The  day  after  she 
left  the  hospital  her  temperature  rose  to  102°F.  She  was  then  re-admitted  to  the  hospital 
with  a  second  chill  and  rise  in  temperature  to  106.4°F.  A  pre-operative  diagnosis  of  acute 
suppurative  thrombo])hlebitis  of  the  renal  vein  was  made. 

Operation .  Left  subcapsular  nephrectomy  was  done.  There  was  no  pus  evident  even  on 
decapsulation  of  the  kidney. 

Pathology.  There  was  a  subcortical  abscess  about  1  cm.  in  diameter.  Dissection  of  the 
renal  veins  showed  a  thrombo-phlebitis  in  a  fourth  order  tributary  draining  the  abscess 
area. 

Post-operative  course.  Blood  culture  taken  prior  to  operation  showed  the  presence  of 
staphylococcus  aureus  A.  Following  operation  she  developed  auricular  fibrillation  and  a 
psychosis.  Blood  cultures  taken  on  different  occasions  were  ijositive  for  staphylococci. 
She  developed  metastatic  staphylococcic  foci  in  the  right  shoulder  and  right  wrist.  The 
right  shoulder  joint  area  was  drained  and  subsequently  evidences  of  osteomyelitis  of  the 
greater  tuberosity  and  head  of  the  right  humerus  appeared.  The  psychosis  became  more 
marked  and  the  patient  gradually  deteriorated  and  finally  ceased  August  27,  1937. 

Summary.  Oaset  of  bronchopneumonia  and  furuncle  of  axilla.  Febrile  course 
followed  by  tender  ma.ss  in  left  flank  which  was  found  to  be  a  perinephritic  abscess 
and  drained.  Infection  was  due  to  staphylococcus  aureus.  Subcapsular  neph- 
rectomy and  specimen  showed  small  renal  abscess  with  thrombophlebitis  of 
tributary  of  the  renal  vein.  Persistent  sepsis  with  positive  blood  cultin-es  and 
metastatic  staf)hylococci  foci  to  the  right  humerus,  i-ight  wi-ist  and  elsewhere. 
Exitus. 

Case  2.  Ilislnry  (Adm.  488030).  R.  ('.,  a  woman,  aged  65  years,  was  first  seen  by  Dr. 
William  .M.  Ilitzig  on  April  24,  1942  Ixicause  of  a  chill.  In  view  of  the  presence  of  pus  and 
red  blood  cells  in  the  urine  and  also  left  lumbar  tenderness,  he  made  a  diagnosis  of  left 
calculus  pyelonephriti.s.    Thirty-five  years  previously  she  passed  a  ureteral  calculus.  The 
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initial  chill  and  fever  was  followed  by  another  12  hours  later.  Then  they  recurred  at  12  to 
15  hour  intervals.  During  these  48  hours  she  received  12  grams  of  sulfadiazine  without  any 
influence  upon  the  chills  and  fever.  The  patient  was  therefore  admitted  to  The  Mount 
Sinai  Hospital  on  April  26,  1942. 

ExamitiatioH.  The  patient  was  an  acutely  ill  woman.  The  only  abnormality  on  ex- 
amination was  the  presence  of  slight  left  lumbar  tenderness. 

Laboratory  data.  Blood  urea  nitrogen  was  16  mg.  per  cent.  Urine  examinations  on  3 
successive  occasions  failed  to  show  pus.  Flat  x-ray  examination  of  the  genito-urinary  tract 
revealed  an  irregular  calculus  in  the  lower  calyx  of  the  left  kidney.  Excretory  urography 
disclosed  a  normal  right  kidney.  The  left  kidney  was  likewise  normal  except  for  a  dilated 
lower  calyx  in  which  the  calculus  was  present.  Cystoscopy  revealed  the  bladder  and  ureter 
orifices  to  be  normal.  The  excretion  of  indigo-carmine  from  both  kidneys  was  equally  good. 
A  blood  culture  which  was  taken  on  admission  showed  the  presence  of  B.  coli  with  innumer- 
able colonies  per  cubic  centimeter  of  blood.  Culture  of  the  urine  from  the  left  kidney  also 
showed  B.  coli.    In  view  of  these  findings,  operation  was  carried  out  April  27, 1943. 

Operation.  The  left  kidney  was  normal  except  for  some  adherent  perinephritis  over  the 
lower  pole.  After  resecting  the  eleventh  and  twelfth  ribs,  the  left  kidney  was  removed  by 
ligation  and  cutting  the  renal  pedicle  and  ureter. 

Pathology.  The  kidney  showed  acute  and  chronic  pyelonephritis  with  abscess  formation 
and  thrombophlebitis  of  small  branches  of  the  renal  vein. 

Course.  Patient  made  a  comparatively  uneventful  convalescence  except  for  a  wound 
infection.    She  was  discharged  from  the  hospital  June  1,  1942  and  has  remained  well  since. 

Summary.  Typical  picture  of  renal  sepsis,  with  chills,  fever  to  105°F.,  left 
kidney  tenderness,  positive  blood  culture.  Preoperative  examination  showed  a 
calculus  in  the  lower  calyx  with  excellent  function  of  the  left  kidney.  Nephrec- 
tomy was  done  with  complete  recovery.  The  kidney  specimen  showed  acute 
and  chronic  pyelonephritis  with  thrombophlebitis  of  a  tributary  of  the  renal  vein. 

CONCLUSIONS 

1.  Two  cases  of  sepsis  due  to  thrombophlebitis  of  the  smaller  tributaries  of 
the  renal  veins  were  presented. 

2.  The  differential  diagnosis  between  suppurative  infections  of  the  kidney  and 
those  associated  with  suppurative  thrombophlebitis  is  very  difficult. 

3.  The  treatment  of  the  latter  condition  is  best  carried  out  by  nephrectomy. 

4.  Although  suppurative  thrombophlebitis  of  the  renal  vein  is  uncommon  and 
the  pre-operative  diagnosis  is  presumptive,  unless  careful  dissections  of  the  renal 
vein  tributaries  are  carried  out,  the  lesion  may  be  readily  overlooked. 
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Case  Report  w  ith  Pathological  Study 

ABRAH.\M  E.  JAFFIN,  M.D.,  F.A.C.P. 

[Attending  Physician,  Jersey  City  Medical  Center;  CotisuHing  Physician,  Hudson  County 
Tuberculosis  Hospital  and  Bayonne  Hospital] 

Because  of  the  rarity  of  necropsj'  reports  in  monilia  infections  of  the  king,  the 
following  case  with  complete  autopsy  findings  is  deemed  worthy  of  record. 

The  diagnosis  in  this  case  may  be  questioned  because  the  moniha  were  not 
recovered  bronchoscopically  nor  identified  in  sections  of  the  tissues  obtained  at 
post-mortem  examination.  However,  over  a  period  of  two  years  they  were  a 
constant  finding  in  the  sputum  and  were  confirmed  by  cultures  and  animal  in- 
oculations. 

As  will  be  noted  from  the  post-mortem  findings,  the  pulmonary  changes  were 
identical  with  those  of  broncho-pulmonaiy  moniliasis  encountered  clinically  and 
experimentally.  Moreover,  the  absence  of  monilia  in  the  tissues  may  be  no 
greater  objection  to  the  diagnosis  in  this  condition  than  that  of  spirochetes  in 
pulmonar\-  syphilis.  One  advantage  in  the  latter,  however,  is  the  presence  of 
gummata  at  times  in  other  organs  such  as  the  liver  and  spleen.  Certain  inclusion 
bodies  associated  with  giant  cells  are  suggestive  in  this  case,  particularly  in  con- 
nection with  similar  findings  in  the  kidney. 

Ihe  following  is  quoted  from  an  article  by  Kino.  ''A  systemic  dissemina- 
tion of  the  pathogenic  monilia  appears  as  a  possibility  as  .shown  by  the  recovery 
of  the  organism  from  the  mine  in  cases  of  bronchopulmonary  moniliasis.  Xo 
other  definite  etiologic  agents  were  demonstrated  in  the  pulmonary  lesions  at 
necropsj". 

"This  may  in  part  be  due  to  the  fact  that  the  hematoxylin-eosin  stain  does 
not  bring  them  out. 

"The  question  of  whether  broncho-monUiasis  constitutes  a  primary-  di.sease 
entity  cannot  readily  be  answered.  Certainly  the  clinical  diagnosis  of  this 
condition  through  the  mere  demonstration  of  pathogenic  monilia  in  the  sputum 
seems  unjustified.  Evidence  at  hand  app)ears  to  indicate  that  monilia  is  prob- 
ably- a  secondary  in^•ader  in  a  primaiy  lesion  already  in  existence  and  that  it 
contributes  largely  to  the  continued  and  progressive  actiA-itj'  of  that  lesion. 
There  are,  however,  several  pertinent  obsenations  which  may  be  advanced 
in  favor  of  the  opinion  that  the  fungus  may,  in  a  limited  sense  at  least,  act  as 
an  etiologic  agent:  1)  the  therapeutic  effect  of  iodides;  a  marked  s\-mptomatic 
improvement,  and  often  complete  clinical  cure  have  been  reported;  2)  a  likely 
systemic  dissemination  of  pathogenic  monilia  as  evidenced  by  the  recover}-  of 
this  organism  from  the  urine  in  ca.ses  of  broncho-moniliasis  and  by  the  demon- 
stration of  the  yeast-like  bodies  in  the  regional  lymph  nodes  and  in  the  spleen; 
3)  no  other  definite  etiologic  agents  are  demonstrated  in  the  pulmonary  lesions 
at  necropsy;  4)  the  condition  is  undoubtedly  consist enth-  overlooked  in  routine 
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necropsies,  due  chiefly  to  the  t'aihire  to  cany  out  certain  technical  details  for 
the  demonstration  of  the  organism  in  culture  as  well  as  in  the  lesion;  5)  human 
lesions  can  be  reproduced  in  laboratory  animals  in  \\hich  the  organism  is  highly 
pathogenic;  6)  finally,  allergy  appears  to  play  an  important  role  in  the  patho- 
genesis of  this  condition  as  suggested  by  the  experiment  of  Kurotchkin  and  Lim. 

"The  sequence  of  events  leading  up  to  the  development  of  this  condition  may 
be  described  as  follows:  The  fungus  gains  its  entrance  in  the  lower  air  passages 
and  begins  to  multiply  in  the  inflammatory  exudate  in  the  presence  of  bronchitis, 
bronchiectasis  or  pneumonia.  It  may  penetrate  the  wall  of  the  bronchus  or 
reaching  the  alveoli,  invade  the  pneumonia  area,  to  prevent  resolution  and  to 
continue  to  multiply,  producing  a  low-grade  suppurative  inflammation.  This 
may  continue  indefinitely,  perhaps  for  many  years,  predisposing  the  affected 
individual  to  periodic  attacks  of  pneumonia  which  sooner  or  later  result  in  a 
chronic  lesion  with  areas  of  fibrosis  and  suppuration.  It  would  thus  appear 
that  a  pre-existing,  primary  lesion  in  the  lung  is  essential  to  initiate  the  infestaticn 
by  the  fungus. 

"Certain  mycotic  infections  of  the  lungs  have  long  been  recognized  as  entities. 
Blastomycosis  and  actinomycosis  are  the  common  examples.  Their  known 
pathogenicity  in  man  and  their  ability  to  readih'  produce  local  lesions,  to  cause 
a  systemic  invasion,  visceral  inA'olvement  and  eventual  death  have  established 
them  as  definite  clinico-pathologic  entities.  INIonilia,  on  the  other  hand,  is 
comparatively  less  pathogenic  to  man  and  often  leads  a  tenacious,  saprophytic 
existence  in  human  tissue.  However,  given  a  primar}^  lesion  in  the  lung  with 
probable  attendant  biochemical  tissue  changes  affording  a  favorable  medium 
for  its  unrestrained  growth,  coupled  with  the  inherent  or  acquired  susceptibility 
of  the  host,  the  fungus  may  become  distincth^  pathogenic  in  the  lung  of  the 
affected  individual  and  produce  a  chronic  suppurative  inflammation  known 
clinically  as  broncho-moniliasis." 

The  disease  w  as  first  described  by  Castellania  in  Ceylon  in  1905.  Since  then 
cases  have  been  reported  from  all  countries  except  Australasia.  It  is  apparently 
more  common  in  tropical  and  subtropical  countries  and  its  occurrence  is  probably 
more  frecjuent  than  recognized.  "Although  parasitic  in  many  human  mouths, 
when  found  in  large  numbers  broncho-moniliasis  is  usuallj'  indicated."  It  is 
prone  to  develop  after  a  primary  irritating  factor,  bacterial,  toxic,  or  mechanical. 
In  the  case  reported  herein  trauma  may  have  been  an  exciting  factor  (Warr). 
It  was  also  observed  in  this  case  that  the  fungus  disappeared  after  intensive 
treatment  with  potassium  iodide. 

In  common  with  mam-  reported  cases  the  lesion  seems  to  have  started  at  the 
base  of  the  lung  and  its  initial  appearance  at  the  base  of  the  left  lung  may  be  of 
some  significance.  This  is  a  frequent  Location  for  aspiration  infections  of  other 
kinds.  Although  frequently  found  as  a  saprophyte  in  tuberculosis  and  in 
carcinoma,  it  is  believed  by  some  observers  that  the  fungus  infection  may  precede 
the  tuberculous.  The  absence  of  all  mouth  lesions  in  this  case  may  also  be  in 
favor  of  a  primarj-  lung  infection. 
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CASE  REPORT 

History:  The  patient  was  a  white,  adult,  single  female  nurse,  61  years  of  age.  Her 
family  history  was  negative  for  tuberculosis;  her  mother  died  of  cancer  of  the  uterus;  her 
father  died  of  cardiac  disease.  She  had  mumps  and  chicken  pox  in  childh. mi,1.  For  19 
years  she  had  been  working  as  a  nurse  in  a  tuberculosis  clinic.  Dunnii  this  liiuc^  she  had 
frequent  routine  chest  films  which,  up  to  her  present  illness,  revealed  nothing  abnormal.' 
In  1927  she  had  a  small  cyst  removed  from  each  breast.  In  1938  she  was  treated  for  some 
allergic  condition  of  the  skin  and  conjunctiva.  She  passed  through  her  menopause  at  the 
age  of  51  years. 

Her  present  illness  seemed  to  date  back  to  October,  1939,  when  she  developed  a  fairly 
persistent,  dull,  aching  pain  in  the  lower  left  axillary  region  of  her  chest.  This  was  attrili- 
uted  to  the  after  effects  of  an  automobile  aciMdeiit .  Siu-  conlinuccl  to  work  until  Xoveml)er, 
1939,  when  she  suddenly  experienced  a  sense  of  constrictiun  in  lu>r  chest  that  was  relieved 
by  standing  still  for  several  minutes.  Shr  d.  \  rlnpi  .1  i  pi  oilnctiN c  cough,  and  was  then  put 
to  bed  for  several  days  but  was  able  suliscqiicnt  1\  lo  n  nun  lu  work.  One  week  later 
pain  in  the  chest  returned;  this  time  it  was  attributed  to  jjleurisy.  She  was  again  put  to 
bed.  In  December,  1939,  she  was  admitted  to  Christ  Hospital  where  an  x-ray  examination 
of  her  chest  revealed  the  presence  of  fractured  ribs.  The  lung  fields  were  apparently 
normal.    An  electrocardiogram  was  also  negative. 

She  was  first  seen  by  me  on  January  9,  1940.  She  complained  of  pain  in  the  left  lower 
chest,  in  the  upper  dorsal  region  of  the  back,  dyspnea  in  the  morning  and  on  effort,  and  a 
dry  morning  cough.    She  had  by  this  time  lost  about  25  pounds. 

Examination:  The  patient  was  a  very  poorly  nourisiied,  elderly  woman,  who  was  rather 
hyposensitive.  Her  eyes  were  negative  except  for  early  ai  teriosclerot ic  changes  in  the 
retinal  vessels.  The  mouth  was  negative  except  for  partial  dentures,  and  reiiMction  of  the 
gums  about  the  few  remaining  teeth.  There  was  tendeiness  ahmfi  the  h  it  costal  arch  with 
some  nodulation  of  the  ninth  rib.  The  lungs  were  negative.  Tiie  iieart  borders  were  rather 
obscured  but  there  was  no  heaving.  The  heart  sounds  were  fairly  clear  and  of  good  quality. 
The  abdomen  was  t\in])anic.  On  fluoroscopic  examination  of  the  chest  the  lungs  were 
found  to  be  ai)p,irently  clear;  there  was  a  slight  left  ventricular  enlargement,  a  redundant 
and  sclerotic  atnta  with  i)rominence  of  the  ascending  portion  of  the  arch. 

Laboratory  Data:  Electrocardiogram  revealed  depression  of  the  ST  segments  in  lead  II 
and  very  large  P  waves,  as  well  as  diphasic  T  waves  in  the  precordial  lead  CF  IV.  These 
changes  were  even  more  pronounced  one  month  later  when  the  T  waves  in  leads  I  and  III 
were  almost  iso-electric,  while  definitely  de])ressed  in  lead  II.  Three  months  later  there 
was  considerable  improvement  in  the  first  two  leads,  although  there  was  still  slight  depres- 
sion of  the  RT  segments.  Following  an  exercise  tolerance  test  on  May  6,  1940,  there  ap- 
peared to  be  no  changes  to  suggest  coronary  insufficiency.  The  general  pattern  of  the 
cardiogram  persisted  and  was  still  noticeable  on  January  23,  1941,  at  which  time  the  T 
waves  in  leads  I  and  II  were  normal  but  iso-electric  in  lead  III,  while  the  ST  segments  in 
CF  IV  were  elevated. 

The  blood  pressure  when  she  was  first  seen  was  140  systolic  and  88  diastolic.  The  pulse 
rate  ranged  from  85  to  100  per  minute.  Subsequent  blood  pressure  readings  were  always 
lower,  ranging  between  96  to  126  systolic  and  70  to  80  diastolic. 

An  x-ray  examination  of  the  chest,  January  9,  1940,  revealed  increased  pulmonary  mark- 
ings throughout  and  particularly  at  the  left  base.  The  heart  was  normal  in  contour  and 
apparently  within  normal  limits,  although  the  apex  was  obscured  by  the  combined  shadows 
of  the  breast  and  mottling  at  the  left  base.  There  was  also  some  fullness  of  the  conus. 
The  aortic  knob  looked  normal  except  for  a  small  plaque  of  calcium. 

A  study  of  films  made  at  Christ  Hospital  on  December  19, 1939  (fig.  3)  revealed  an  incom- 
plete fracture  of  the  ninth  rib  on  the  left  side.    Evidence  of  this  with  callous  formation  was 


'  A  routine  chest  film  in  1937  (fig.  1)  revealed  no  abnormal  findings.  However,  mottling 
was  elicited  at  the  left  base  on  January  26, 1939  (fig.  2). 
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still  visible  April  4,  1940  (fig.  4).  At  this  time  more  mottling  appeared  at  the  bases  with 
some  increase  in  the  markings  throughout. 

Course:  The  patient  was  slowly  losing  weight.  On  ]March  5,  1940,  basal  metabolic 
studies  revealed  a  normal  rate.  Her  temperature  was  normal.  From  time  to  time  she  had 
attacks  of  dyspnea  lasting  half  an  hour  without  pain,  occasionally  awakening  her  at  night. 


Fig.  3  Fig.  4 

Fig.  3.  December  19,  1939.    Film  taken  following  automobile  collision.    Xote  fracture 

of  ninth  rib  on  the  left  side. 

Fig.  4.  April  4,  1940.    Xote  mottling  at  both  bases,  particularly  at  left  and  callous 

formation  at  the  site  of  previous  fractures  involving  the  eighth  and  ninth  ribs  on  the  left 

side. 


At  one  time  she  complained  of  painful  swelling  of  her  fingers.  She  was  unable  to  lie  on  her 
left  side  or  take  a  deep  breath  without  discomfort.  Her  sedimentation  time  was  normal, 
and  the  circulation  time  was  only  15  seconds  (arm  to  tongue j.  It  was  evident  that  her 
dyspnea  was  not  cardiac  in  origin,  but  rather  pulmonary. 

In  June,  1940,  she  began  to  have  definite  episodes  of  smothering  occurring  in  the  morning. 
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She  was  often  relieved  by  sitting  up  for  15  minutes  after  awakening.  She  was  unable  to 
walk  a  block  and  required  tliree  pillows  to  sleep  on.  Her  general  condition  by  this  time 
was  poor;  she  was  wasted  and  pale.  There  was  still  no  evidence  of  hyperthyroidism.  The 
x-ray  examination  showed  increased  mottling  throughout  both  lungs,  which  became  more 
pronounced  during  the  following  month  (fig.  5). 

On  July  22,  1940,  when  she  was  admitted  to  the  Hudson  County  Tuberculosis  Hospital, 
her  dj'spnea  was  so  marked  that  she  required  oxygen. 

The  clinical  picture  at  first  suggested  the  possibility  of  arteriosclerotic  heart  disease  with 
myocardial  damage  complicated  by  some  type  of  involvement  of  the  rib,  which  was  either 
traumatic  or  possibly  neoplastic.  The  significance  of  the  mottling  at  the  left  base  was  not 
fully  appreciated  at  this  time.  The  possibility  of  malignancy  with  miliary  metastases  to 
the  lungs  was  also  considered,  but  careful  study  of  the  gastro-inte.stinal  tract  failed  to  reveal 
evidence  of  a  primary  lesion  there. 

She  remained  at  the  hospital  only  ten  days.  During  this  brief  stay  her  sedimentation 
time  was  found  to  be  rapid  in  spite  of  a  normal  temperature.    She  had  a  slight  leucocytosis, 


Fig.  5  P'ig.  6 

Fig.  5.  July  12,  1940.  Note  further  extension  of  mottling,  some  of  which  has  become 
confluent. 

Fig.  6.  May  26,  1941.    Note  further  confluence  of  densities.    Patient  now  hospitalized 

12,6-50.  The  Wassermann  reaction  was  negative.  The  x-ray  films  of  her  chest  showed 
much  more  mottling  throughout  both  lungs,  now  more  patchy  in  character.  Repeated 
examinations  of  her  sputum  for  tubercle  bacilli  were  negative. 

At  home  she  suffered  so  much  dyspnea  on  effort  that  she  was  bedridden  and  had  to  resort 
to  oxygen. 

In  spite  of  the  fact  that  her  symptoms  seemed  to  be  due  to  myocardial  insufficiency, 
cardiotherapy  was  to  no  avail.  The  suspicion  of  carcinoma  was  further  strengthened  at 
this  time  by  the  discovery  of  a  discrete  movable  nodule  in  the  outer  half  of  the  left  breast. 
However,  biopsy  proved  it  to  be  a  benign  cystic  lesion. 

In  December,  1940,  clubbing  of  her  fingers  was  noted.  The  persistent  absence  of  tubercle 
bacilli  in  her  sputum,  the  peculiar  diffuse  mottling  in  the  lungs,  and  the  white  cotton-like 
sputum  that  was  very  abundant,  although  odorless,  raised  the  suspicion  of  a  fungus  infec- 
tion. She  was,  therefore,  put  on  iodides  and  seemed  to  respond  favorably  until  she  de- 
veloped a  gastric  disturbance.  It  was  then  learned  that  in  February,  1938,  she  had  been 
treated  for  an  unusual  conjunctival  infection,  the  cause  of  which  was  suspected  to  be  :> 
fungus.    She  was  then  put  back  on  iodides  gradually  increasing  the  dose  from  10  to30  dropN 
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three  times  a  day.  The  sputum  became  more  liquid,  and  easier  to  raise;  she  became  less 
dyspneic.  She  was  even  able  to  be  up  and  about  a  little.  She  noticed  that  the  sputum, 
although  plentiful,  was  sticky,  tenacious  and  bubbly. 

Meanwhile,  x-ray  examinations  of  the  chest  revealed  a  gradual  increase  in  the  degree  of 
mottling,  much  of  which  was  now  confluent  in  scattered,  coarse  patches  (fig.  6).  In  Septem- 
ber, 1941,  her  condition  became  so  poor  that  she  had  to  be  re-admitted  to  the  ho.spital.  She 
was  running  a  low-grade  fever,  never  higher  than  101°F.,  which  subsequently  became 
normal.  X-ray  examination  of  the  chest  then  revealed  diffuse  involvement  of  both 
lungs  (fig.  7).  The  sedimentation  time  was  persistently  rapid.  The  sputum  was  mucoid 
and  negative  for  tubercle  bacilli. 

She  gradually  developed  a  mild  anemia;  hemoglobin,  76  per  cent;  red  blood  cells,  4,000,- 
000.  There  was  nothing  significant  in  the  differential  white  blood  cell  count.  The  urine 
was  persistently  negative  except  for  leucocytes  and  occasional  red  blood  cells.  The  blood 
chemistry  findings  were  within  normal  limits. 


Shortly  after  her  re-admission  and  on  numerous  subsequent  occasions  cultures  of  the 
sputum  revealed  monilia  albicans.  Animal  (rabbit)  inoculations  at  this  time  with  cultures 
of  the  monilia  produced  fatal  pulmonary  edema  on  intravenous  injection.  Intratracheal 
injection  produced  subacute  pneumonia  and  revealed  the  presence  of  monilia  in  the  alveolar 
macrophages.  Xo  proliferative  changes  were  observed  as  the  animal  died  in  eight  days. 
Intravenous  injection  when  repeated  in  a  male  rabbit,  again  caused  death  from  pneumonia 
in  twenty-four  hours.  Xo  renal  infarction  was  found.  Another  rabbit,  female,  injected 
intratracheally,  died  one  week  later.  Sections  of  the  lungs  revealed  subacute  pneumonia 
with  monilia  in  the  alveolar  macrophages. 

The  patient's  sputum  continued  to  show  monilia  until  January,  1942,  when,  as  a  result 
of  large  doses  of  iodides,  they  disappeared.  Intradermal  injection  with  0.1  cc.  of  a  monilia 
vaccine  obtained  fi-om  Dr.  Martin  of  Duke  University  revealed  a  definite  sensitivity.  One- 
half  hour  after  the  injection,  a  wheal  1  cm.  in  diameter  developed  with  an  erythema  1.9  cm. 
This  gradually  increased  so  that  at  the  end  of  one  and  a  half  hours  the  wheal  was  2.1  cm. 
and  erythema  had  reached  2.5  cm.  The  erythema  gradually  disappeared,  but  at  the  end 
of  two  and  one-half  hours  the  wheal  persisted.    Attempts  were  then  made  to  desensitize 
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her  with  this  vaccine.  She  continued  to  do  poorly,  developing  more  frequent  attacks  of 
paroxysmal  dyspnea  in  spite  of  increasing  doses  of  iodides  and  had  to  receive  oxygen  con- 
stantly. The  left  lung  was  filled  with  musical  rales,  and  there  were  diminished  breath 
sounds  over  both  lower  loVies.  Retraction  of  the  intercostal  spaces  was  very  noticeable 
during  inspiration.  At  the  suggestion  of  Dr.  Martin  of  Duke  University,  intravenous 
injections  of  1  per  cent  gentian-violet  were  attcniptiMl,  luit  hecauso  they  wore  not  well 
tolerated,  were  tliscontinued.  The  patient  was  ulixiuusly  surtciinR  from  an  increasing 
pulmonary  fibrosis  (fig.  8)  and  declined  rapidly,  hisiiii;  wiMtiht  ,i ppreL'ialtly  duo  to  lack  of 
appetite.  Although  her  dyspnea  was  severe,  there  was  mo  (  y:iiiosis  and  she  seemed  to  get 
considerable  relief  from  as  little  as  two  liters  of  oxygen  |i  r  iiimhiIc.  Her  sputum  remained 
clear,  glary  and  tenacious.  Any  attempt  to  reduce  it  with  atropine  made  matters  worse 
because  of  the  inabilitj'  to  expectorate.  Despite  her  emaciation  and  dyspnea,  her  peri- 
pheral circulation  and  heart  action,  as  well  as  her  color,  remained  good.  She  seemed  to  get 
relief  in  her  paroxysms  of  dyspnea  by  raising  her  left  arm.  Her  distress  became  so  marked 
that  despite  her  dyspnea,  she  had  to  be  relieved  by  small  doses  of  morphine.  Even  when 
this  was  increased,  it  seemed  to  have  no  depressing  effect  on  her  respiration.  Finally  she 
had  to  get  \  gr.  doses  of  morphine  about  every  three  hours  to  relieve  the  distress  of  her 
dyspnea.  On  December  20,  1942,  her  pulse  became  weak  and  irregular,  her  general  condi- 
tion became  grave,  and  three  days  later  she  expired. 

During  the  latter  part  of  her  illness  the  course  was  characterized  by  constant  dyspnea 
with  frequent  paroxysmal  exacerbations,  anorexia,  extreme  emaciation  and  weakness,  cough 
with  choking  spells,  caused  by  sputum  that  w  as  stiek\  ,  fr<jthy,  and  white,  tightening  pains 
in  the  left  chest  and  troublesome  abdominal  distention  complained  of  as  "gas." 

Xecropsy  findings:  Abdomen:  The  panniculus  is  very  thin  and  the  subcutaneous  fat 
tissue  is  atrophied.  There  is  marked  atrophy  of  the  pre-peritoneal  fat  and  of  the  mesenteric 
fat  tissue.  The  vessels  in  the  mesentery  and  posterior  peritoneum  stand  out  distinctly. 
The  omental  fat  is  also  atrophied.  The  situs  viscerum  is  normal.  The  liver  and  spleen 
are  well  hidden  under  their  respective  costal  margins.  The  peritoneum  is  smooth  and 
glistening.    There  is  no  fr(-e  peritoneal  fluid. 

Chest:  The  right  lung  i.s  fused  on  all  aspects  to  the  chest  wall  and  diaphragm.  The  left 
lung  is  free  and  its  pleura  smooth  and  glistening.  Upon  elevating  the  sternum  the  media- 
stinal fat  tissue  overlying  the  heart  is  seen  to  be  atrophic  and  filled  with  gas  bubbles.  These 
extend  from  the  sternal  notch  to  the  xyphoid  process.  Upon  dissecting  away  the  anterior 
mediastinal  fat  tissue  air  bubbles  are  also  found  in  the  external  pericardial  tissues.  There 
is  also  some  emphysema  of  the  medial  aspects  of  the  mediastinum  where  the  lung  is  adherent 
to  the  pericardium  (right  lung).  The  right  lung  is  removed  from  the  chest  with  some 
difficulty.  There  is  no  emphysema  of  the  structures  of  the  neck.  The  lungs  together 
weigh  720  Gm.    They  are  small  just  as  all  the  other  organs  are. 

The  right  lung  shows  thickening  of  the  visceral  pleura.  The  adhesions  have  been  de- 
scribed. Projecting  from  the  surface  of  the  right  lung,  particularly  over  the  lower  lobe 
there  are  numerous  emphysematous  blebs  varying  in  size  from  1-2  cm.  in  diameter.  The 
lungs,  however,  are  not  crepitant  except  over  these  emphysematous  areas.  On  the  whole 
the  lungs  impart  a  feeling  of  being  fleshy.  The  illusion  of  crepitance  is  given  by  the  em- 
physematous blebs.  On  section  there  are  seen  scattered  such  emphysematous  blebs  partic- 
ularl}'  in  the  lower  lobe.  The  cut  surface  of  the  lungshows  a  somewhat  accentuated  alveolar 
structure  with  alternating  zones  which  are  of  a  slate  grey  color  in  which  the  alveolar  archi- 
tecture is  not  distinct  at  all.  Such  areas  are  irregular  in  shape  and  size  and  sometimes 
occupy  about  §  or  less  of  a  pulmonary  lobule.  These  areas  on  the  whole  are  seen  to  be  lo- 
cated principally  subpleurally.  At  the  apex  there  is  one  such  dense  airless  segment  meas- 
uring approximately  2  cm.  wide  and  4  cm.  long.  A  larger  one  is  present  in  the  lower  lobe 
posteriorly  occupying  approximately  \  of  the  inferior  posterior  segment.  With  such  slate 
grey  firm  areas  there  are  some  emphysematous  blebs.  The  middle  lobe  also  contains  many 
such  fibrosed  airless  portions. 

The  left  lung  similarly  on  its  surface  presents  many  emphysematous  blebs  principally  in 


BRONCHO-PULMONARY  MONILIASIS 


593 


the  lower  lobe  and  of  an  appearance  similar  to  that  described  in  the  right  lung.  Here  also 
there  are  present  scattered  firm  slate  grey  fibrous  areas  in  the  apex  and  along  the  postero- 
lateral portions  of  the  upper  and  lower  lobes  and  these  areas  siinil.ii  ly  contain  emphy- 
sematous blebs.  The  adjacent  pulmonary  tissue  which  can  be  (liflVicntintcd  from  such 
slate  grey  areas  shows  either  normal  or  accentuated  alveolar  architcctuir.  1'lic  distribu- 
tion of  these  slate  grey  fibrosed  areas  is  rather  irregular,  altliou^li  in  the  main  lioth  lower 
lobes  are  more  strikingly  involved.  The  pleura  overlying  the  Irft  Iuhk  :is  cm  (  he  l  iirht  side 
is  somewhat  thick  and  opaque.  Aside  from  these  firm  fibrosed  .iicas  tin  iv  is  noihing  ex- 
ceptional within  either  lung.  There  are  no  areas  of  breakdow  n  and  iiotliin^;  Wisi  mctive. 
The  trachea  shows  marked  atrophy  of  nmscles  and  the  traclical  cartilages  stand  out  dis- 
tinctly. The  main  and  branch  bronchi  fjiossly  ajjiiear  normal.  The  bronchi  to  the  lower 
lobe  contain  a  small  amount  of  very  tliick  viscid  mucous  exudates.  The  mucosa  appears 
pale  and  smooth.  The  tracheo-bronchial  lymph  nodes  are  small  and  moderately  anthra- 
cotic.  The  pulmonary  vessels  are  somewhat  thickened  and  show  scattered  atheromatous 
plaques  along  their  entire  course. 

Heart:  Weight,  150  Gm.  The  pericardium  contains  about  25  cc.  of  clear  amber  fluid. 
The  pericardium  is  smooth  and  glistening.  There  is  atrophy  of  the  epicardial  fat  tissue. 
The  myocardium  is  flabby  and  brown.  There  is  slight  right  ventricular  hypertrophy  and 
dilatation.  The  left  ventricle  is  normal  in  size.  The  valves  and  endocardium  aside  from 
some  opacity  show  nothing  unusual.  The  coronary  ostia  and  luniina  are  patent.  The 
aorta  shows  a  minimal  degree  of  atheromatous  deposits  along  its  course.  These  are  more 
prominent  in  the  lower  abdominal  portion. 

Liver:  Weight,  520  Gm.  The  capsule  is  smooth  and  glistening.  The  parenchyma  is  of 
a  deep  brown  color.  On  section  the  lobules  are  seen  to  be  small  but  the  lobular  architecture 
is  distinct.  The  hepatic  and  portal  vessels  are  normal.  The  gall  bladder  and  bile  ducts 
are  normal. 

Spleen:  Weight,  40  Gm.,  smaller  than  normal  in  size.  The  capsule  is  smooth.  On 
section  it  is  moderately  firm.  The  trabeculae  and  vessels  stand  out  prominently.  The 
malpighian  follicles  are  not  distinct.  Tlie  pulp  does  not  scrape.  The  splenic  vessels  are 
normal. 

Adrenals:  Small,  displaying  on  section  distinct  cortico-meduUary  differentiation. 

Pancreas:  The  lobular  architecture  is  evident.    The  organ  is  brown  in  color. 

Genito-Urinary  Trad:  Tlie  kidneys  are  small,  normal  and  equal  in  size.  They  weigh 
together  120  Gm.  The  capsules  strip  readily  revealing  a  relatively  smooth  surface  with 
only  an  occasional  small  pitted  depression.  On  section  the  kidneys  are  brownish-red. 
The  cortico-medullary  differentiation  is  distinct.  The  glomeruli  stand  out  as  pin-point 
reddish  dots.  The  calyces,  pelves,  ureters  and  bladder  are  normal.  There  is  nothing  note- 
worthy in  the  genital  tract. 

Gastro-Inlestinal  Trad:  The  esophagus,  stomach,  small  and  large  intestines  do  not  show 
anything  of  significance,  except  for  a  pea-sized  pedunculated  polyp  in  the  sigmoid. 

Lymph  Nodes:  There  is  no  significant  lymph  adenopathy. 

Thyroid:  The  thyroid  is  small,  firm  anil  very  fleshy. 

MICROSCOPIC  OBSERVATIONS 

Heart:  Left  ventricle — A  section  of  the  left  ventricular  wall  shows  small  muscle 
fibers  with  deposits  of  paranuclear  brown  pigment  granules.  There  are  no  other 
alterations. 

Right  ventricle — A  section  of  right  \-entricular  wall  shows  a  similar  appearance 
except  for  very  small  foci  of  muscle  cell  liypertrophy  and  \  ery  occasional  round 
cell  interstitial  collections. 

Lungs:  A  number  of  sections  of  lung  are  taken  for  histologic  study.  These 
present  a  more  or  less  similar  picture  in  varying  degrees  (figs.  9-13).  Uniformly 
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there  are  extensive  areas  of  organization  of  the  puhnonary  tissue  with  scattered 
pseudo-glandular  stnictmes,  markedly  dilated  bronchioles  and  bronchi  (fig.  9). 
Throughout  the  organized  areas  there  is  a  diffuse  round  cell  and  plasma  cell 
infiltration.  Often  isolated  markedly  dilated  single  or  groups  of  alveoli  are 
present  either  within  or  adjacent  to  these  organized  areas.  Throughout,  in  such 
areas  of  organization,  there  are  many  foreign  body  giant  cells.  Only  an  occa- 
sional one  seems  to  contain  a  hollow  space  reminiscent  of  a  dissolved  foreign 
body.    In  addition  there  are  foci,  very  small,  in  which  some  of  the  alveoli  contain 


Fig.  9.  Low  power  view  showing  extensive  fibrosis,  dilated  bronchioles,  and  sev(  i  ^ 
inflammation  of  the  lung. 

collections  of  ])olymorphonuclear  cells  admixed  with  desquamated  alveola i 
epithelial  cells  and  round  cells.  Likewise,  there  are  other  foci  in  which  tin 
alveolar  lumina  are  filled  with  an  exudate  of  desquamated  cells  and  monocyte-. 
The.se  are  often  surrounded  by  a  pink  staining  pale  fluid  reminiscent  of  amuciii- 
ous  material.  The.se  often  show  foreign  body  giant  cells.  Scattered  throughout 
all  sections  there  are  peculiar  collections,  .sharply  circumscribed,  of  deep  blue- 
staining  bodies  (figs.  10  and  11).  The.se  peculiar  bodies  vary  in  shape  and  size. 
They  are  sometimes  round,  other  times  elliptical  or  oblong.    They  are  stained 
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Fig.  12.  Extensive  interstitial  inflammation  with  dilated  alveoli 


Fig.  l.'j.  .Mcdiimi  power  view  .showing  alveolar  exudate  comjiosed  of  monocj'tes 
alveolar  epitlielial  giant  cells. 
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ver}'  deep  blue  and  no  characteristic  structure  can  be  made  out.  Sometimes 
they  present  a  somewhat  lamellated  appearance  and  other  times  thej'  appear 
amorphous.  They  are  present  in  groups  but  of  varying  size,  principally  located 
in  the  denser  portion  of  the  connective  tissue.  Almost  all  of  them  are  sur- 
roimded  by  a  narrow  layer  of  connective  tissue  with  surrounding  large  histiocytic 
cells.  Most  of  these  bodies  contain  simple  clear  spaces  and  it  is  difficult  to 
determine  whether  they  are  thus  formed  or  whether  anything  has  been  washed 
out.  Sometimes  some  of  these  bodies  are  solid  in  which  case  they  are  deeply 
stained  and  as  mentioned  either  amorphous  in  appearance  or  suggest  lamellation. 
Individual  bodies  are  4  to  5  times  the  size  of  a  lymphocyte.  Rarely  are  they 
specifically  circular,  most  often  being  irregular  in  shape.  With  the  Gram  stain 
they  are  moderately  blue.  They  do  not  stain  for  calcium,  although  on  hema- 
toxylin stain  they  suggest  calcified  bodies  like  so-called  psammona  bodies. 
Occasional  thick  coarse  deep  blue  strands  are  present.  Their  peculiar  shape, 
appearance  and  distribution  are  unlike  that  of  any  known  fungus  or  other  foreign 
substance.  All  of  them  are  deeply  imbedded  in  the  organized  pulmonary  tissue. 
Some  are  surrounded  by  large  foreign  body  giant  cells,  others  by  macrophages 
or  large  histiocytes.  Occasional  groups  of  such  bodies  are  located  about  bronchi, 
others  in  alveolar  septa  which  are  markedly  thickened  and  still  others  near  the 
pleural  surface  in  dense  connective  tissue.  None  are  found  free  in  the  alveolar 
lumina.  They  bear  no  relation  to  blood  vessels  or  lymphatics  apparently.  They 
are  not  present  in  areas  of  acute  exudate.  Occasionally  such  bodies  consist  of  a 
paler  rim  of  light  blue  stained  clearer  material  containing  a  large  darker  central 
deep  blue  staining  nuclear-like  substance.  Such  an  appearance,  however,  is  not 
common.  Occasionally  they  form  large  groups  occupying  approximately  a  high 
power  field.  In  such  larger  groups  the  lamellated  appearance  is  more  evident. 
Here  they  appear  to  resemble  some  peculiar  type  of  crystal.  Throughout  all 
lung  sections  there  is  pronounced  dilatation  of  the  alveoli  in  the  uninvolved 
section.  The  predominant  picture,  however,  is  that  of  marked  thickening  of 
the  alveolar  septa  adjacent  to  areas  of  organization  and  pronounced  widening  of 
the  bronchi  with  inflammatory  cell  infiltration  of  the  bronchial  walls  (figs.  12  and 
13).  There  are  focal  areas  of  alveolar  congestion.  There  are  no  significant 
vascular  changes  evident.  With  the  Gram  stain  no  other  fungal  or  bacterial 
structures  are  found. 

Iron  stain  shows  slight  iron  content  of  the  bodies.  The  remainder  of  the  lung 
has  no  iron. 

The  Van  Gieson  elastica  stain  shows  extensive  elastification  of  the  fibrosed 
lung  tissue.  The  arteries  and  arterioles  throughout  show  extensive  intimal 
proliferation  with  moderate  to  marked  narrowing  of  the  lumina  and  elastica 
reduplication.    The  bodies  do  not  contain  elastic  fibres. 

Trctcheo-bronchial  lymph  nodes:  Several  lymph  nodes  show  a  similar  picture. 
There  is  a  moderate  degree  of  anthracotic  pigment  deposition.  The  lymphatic 
sinuses  are  wide,  many  are  filled  with  pink  staining  fluid  and  others  contain  blood. 
The  Ij-mphatic  follicles  do  not  show  germinal  centers.  The  laryngeal  sinuses 
are  dilated  and  likewise  filled  with  pink  staining  fluid.    Occasional  pigment  con- 
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taining  macrophages  are  seen.  The  histologic  picture  is  tot  all}-  insignificant  and 
apparent!}-  bears  no  relation  to  the  process  in  the  lungs. 

Liver:  In  areas  the  liver  cells  contain  a  good  deal  of  brown  granular  pigment. 
There  is  some  sinus  congestion.  The  portal  fields  show  a  very  minimal  round 
cell  infiltration.    The  liver  cells  on  the  whole  seem  well  preserved. 

Spleen:  The  splenic  foUicles  are  prominent.  There  is  a  good  deal  of  cellularity 
of  the  pulp.    The  sinuses  are  dilated  and  somewhat  congested. 

Pancreas:  Xo  significant  histologic  alterations. 

Adrenals:  Xo  significant  histologic  alterations. 


Fig.  14.  Medium  power  view  of  the  kidney  showing  deeply  stained  body  in  the  inter- 
stitial tissue. 


Kidneys:  There  are  very  small  foci  of  increased  interstitial  tissue  with  atroph\ 
of  the  adjoining  tubules.  The  glomenili  appear  essentially  normal.  There  i- 
some  degeneration  of  the  glomerular  and  tubular  epithelium.  The  blood  ve.sscl- 
appear  normal.  Within  the  kidney  (fig.  14)  there  are  seen  deep  blue  stainini: 
somewhat  circular  bodies  resemljling  tho.se  seen  in  the  hmg.  They  are  locate  1 
in  the  interstitial  ti.^sue  between  the  tubules  and  seem  to  be  compa'^ed  of  an 
amorphous  uniform  material  with  interstitial  spaces  as  if  some  substance  had 
been  dissolved  out.  The  ma.ss  resembles  a  crystalline  material.  Adjacent  there 
is  a  large  giant  cell. 

Orary:  There  is  atrophy  of  the  ovary. 
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Uterus:  There  is  atrophy  of  the  endometrium.  The  myometrium  appears 
normal. 

Mediastinal  Fat  Tissues:  Aside  from  spread  of  the  fat  tissue  by  air  spaces 
(mediastinal  emphysema)  there  is  nothing  noteworthy. 

Fallopian  Tube:  There  are  several  large  serous  cj'sts,  thin  walled,  containing 
amorphous  pink  material.    The  tubal  mucosa  is  intact. 

Thyroid:  The  gland  on  the  whole  appears  essentially  normal  except  for  some 
prominence  of  the  smaller  follicles  suggesting  possible  regression  of  the  gland. 

Stomach:  No  significant  histologic  alterations. 

Colon:  There  is  a  large  polyp  containing  typical  intestinal  glands  with  elon- 
gated closely  packed  cells  containing  deep  staining  nuclei.  There  is  no  invasion 
and  no  significant  atypical  features. 

COMMENT 

The  symptoms,  clinical  and  laboratory  findings  in  this  case  were  those  of  a 
grave  type  of  monilia  infection  of  the  respirator}"  system.  The  pathogenicity 
of  the  fungus  was  confirmed  by  cultures  and  animal  inoculation.  The  clinical 
and  post-mortem  findings  were  not  a.ssociated  with,  nor  apparently  due  to,  any 
other  recognized  etiologic  factors  such  as  tuberculosis,  carcinoma,  syphilis, 
silicosis,  and  so  forth. 

The  autopsy  findings  were  those  of  extreme  pulmonary  fibrosis  with  secondary 
bronchial  changes  such  as  those  found  in  cases  of  broncho-pulmonary  moniliasis. 
The  absence  of  recognizable  fungi  does  not  necessarily  disprove  their  etiologic 
role  any  more  than  does  the  absence  of  spirochetes  in  late  syphilitic  lesions. 

The  presence  of  "peculiar  collections  of  sharply  circumscribed  deep  blue  stain- 
ing bodies"  is  significant  particularly  in  view  of  the  same  findings  in  the  kidney 
sections  and  may  be  characteristic  of  late  changes. 

SUMMARY 

A  case  of  chronic  broncho-pulmonary  disease  is  reported.  It  terminated  in 
pulmonary  fibrosis  in  which  no  other  cause  could  be  discovered  clinically  or  at 
post-mortem  examination,  except  the  constant  presence  of  monilia  albicans  in 
the  sputum  and  peculiar  bodies  in  the  lung  and  kidney  sections  post-mortem. 

The  monilia,  although  obtained  from  the  oral  cavity,  were  not  associated  with 
any  visible  lesions  in  the  mouth,  were  recovered  in  cultures  and  proved  pathogenic 
for  rabbits,  in  which  they  produced  pulmonary  changes  associated  with  monilia 
in  the  alveolar  macrophages  after  intratracheal  injection.  Intravenous  injection 
was  promptly  lethal.  It  would  therefore  seem  reasonable  to  assume  that  the 
monilia  found  in  this  case  were  the  causative  agents. 

Intensive  iodide  therapy  gave  but  temporary  relief  although  followed  by  a 
disappearance  of  the  fungus. 

The  pulmonary  fibrosis  may  have  been  intensified  by  the  iodides. 

There  was  no  response  to  moniUa  vaccine  and  gentian- violet  intravenously 
was  not  tolerated. 
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POSITIVE  PREGNANCY  TEST  WITHOUT  ENDOMETRIAL  DECIDUA; 
ECTOPIC  PREGNANCY! 


HERMAN  I.  KANTOR,  M.D.  and  SEYMOUR  WIMPFHEIMER,  M.D. 
[New  York] 

The  diagnosis  of  an  unruptured  ectopic  gestation  remains  a  difficult  one.  With 
a  typical  clinical  history  and  positive  pelvic  findings  with  or  without  a  positive 
pregnancy  test,  the  diagnosis  is  evident.  In  the  two  cases  to  be  reported  neither 
the  history  nor  the  gynecological  findings  were  typical.  No  decidual  reaction  was 
found  in  the  endometrium.  The  indication  for  laparotomy  became  definite 
with  the  persistence  of  a  positive  pregnancy  test. 

The  value  of  curettage  in  differentiating  between  an  intrauterine  and  extra- 
uterine gravidity  has  been  stressed  by  many  authors.    The  finding  of  a  decidual 


TABLE  I 

Seven  series  of  ectopic  pregnancies  with  endometrial  studies 


AUTHOR 

REF.  NO. 

TOTAL  CASES 

DECIDUA 
PRESENT 

PERCENTAGE 

Sampson  

10 

25 

5 

20 

Geist  and  Matus  

3 

39 

23 

58.9 

4 

53 

8 

15.1 

5 

30 

14 

46.6 

6,  7 

38 

23 

60.5 

Goldblatt  and  Schwartz  

8 

32 

14 

43.7 

Novak  

9 

21 

10 

47.5 

238 

97 

40.7 

endometrium  in  the  absence  of  chorionic  villi  is  suggested  as  strong  evidence  for 
the  presence  of  an  ectopic  pregnancy.  Cases  such  as  reported  by  Frank  (2) 
where  the  patient  passed  a  decidual  cast  followed  in  24  hours  by  a  degenerated 
ovum  are  quite  rare.  Occasional!}'  the  ie\  eiso  has  been  seen,  that  is  the  early 
death  with  expulsion  of  a  young  ovum  so  that  on  curettage  only  decidual  reac- 
tion of  the  endometrium  is  found.  Under  these  circumstances,  the  pregnancy 
test  becomes  negative  soon  after  curettage. 

A  review  of  the  literature  reveals  that ,  for  the  most  part ,  the  finding  of  decidua 
in  the  uterine  endometrium  of  patients  with  ectopic  pregnancy  decreases  when 
the  patient  has  bled  profusely  or  for  a  long  period  of  time.  An  exception  to  this 
statement  may  be  noted  in  six  cases  of  the  series  reported  by  IVIoritz  and  Douglas 
(4).  Despite  the  absence  of  bleeding  they  found  no  decidual  reaction  in  the 
endometrium.  The  tubal  chorionic  villi  in  the.se  patients  were  reported  as  intact 
in  three,  degenerated  and  intact  in  three. 

In  seven  series  of  ectopic  pregnancies  (Table  I)  comprising  238  cases,  decidua 

'  From  the  Gynecological  Service  of  Dr.  I.  C.  Rubin,  The  Mount  Sinai  Hospital,  New- 
York. 
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was  present  in  97.  40.7  per  cent.  Goldblatt  and  Schwartz  correlated  the  endo- 
metrial findings  with  the  pregnancy  test.  In  their  series,  eighteen  cases  revealed 
no  decidual  reaction;  ten  of  these  patients  had  positive  Friedman  tests.  Of 
these,  the  endometrium  was  reported  as  proliferative  in  nine  and  secretory  in 
one.    All  these  patients  complained  of  vaginal  bleeding. 

In  cases  of  metrorrhagia  the  presence  of  a  persistently  positive  pregnancy  test, 
even  without  a  p)elvic  mass  or  endometrial  decidua  is  an  indication  for  lapa- 
rotomy. Following  the  completion  of  an  intrauterine  abortion,  the  pregnancy 
test  may  remain  positive  for  a  variable  though  usually  brief  period  of  time. 
Retained  secundines  or  placental  polyps  may  lead  to  a  persistently  positive 
pregnancy  test,  but  the.se  would  probably  yield  to  adequate  curettage.  Hydatid 
mole  and  uterine  chorionepitheliomata  would  become  evident  on  curettage. 
Rubin  (1)  reports  a  ca.se  of  vaginal  bleeding  with  a  persistently  positive  Asch- 
heim-Zondek  test.  The  pelvic  findings  were  normal  and  curettings  on  three 
occasions  were  negative.  The  pathological  examination  revealed  a  small  intra- 
mural uterine  chorionepithelioma.  A  mole  had  been  removed  four  months 
previously.  The  pregnancy  test,  positive  in  a  dilution  as  high  as  1:50  before 
operation,  was  reported  negative  six  days  after  hysterectomy. 

CASE  REPORTS 

History  (Adm.  485064):  H.  N.  was  admitted  to  the  Gynecological  Service  of  Dr.  I.  C. 
Rubin  January  29, 1942.  This  was  the  first  admission  of  a  34 year  old,  white,  gravida  3,  para 
1,  complaining  of  vaginal  bleeding  of  five  and  one-half  weeks  duration.  The  previous  men- 
strual history  was  normal  with  periods  every  31-33  days.  Her  last  regular  period  began  on 
November  15  and  lasted  five  days.  The  present  episode  of  bleeding  began  December  22 
and  remained  profuse  with  passage  of  large  clots  up  to  the  time  of  admission.  There  was  no 
associated  abdominal  pain. 

On  January  10  she  was  curetted  at  another  hospital,  but  this  procedure  did  not  control 
the  bleeding.  The  pathological  report,  as  obtained  from  that  hospital  was,  "hyperplasia 
of  a  secretory  endometrium  with  pseudo-decidual  reaction  of  the  endometrial  stroma. 
No  chorionic  villi  were  found."  These  slides  were  not  available  for  studj'.  A  pregnancy 
test  was  not  done. 

There  were  no  associated  signs  or  symptoms  of  pregnancy.  Her  past  and  familial  his- 
tory were  essentially  normal.    No  historj'  of  adne.xal  disease  could  be  elicited. 

Examination:  The  general  physical  status  was  negative.  The  blood  pressure  was  110 
systolic  and  70  diastolic.  The  pelvic  ex.imination  revealed  moderate  bleeding  from  the 
uterus,  which  was  slighth'  enlarged  and  freel}'  movable.  The  cervix  seemed  softened;  the 
adnexa  were  neither  palpable  nor  tender.    No  masses  were  noted. 

Laboratory  Data:  Blood  and  urine  examinations  were  within  normal  limits.  Tli 
erythrocyte  sedimentation  rate  was  slow.  The  pregnancy  test  reported  February  1  w;;- 
positive. 

Course:  Because  of  the  absence  of  palpatory  evidence  of  extrauterine  gestation,  the  posi- 
tive pregnancy  test  and  the  persistent  bleeding,  a  diagnostic  curettage  was  performed  on 
February  2. 

Pathological  Report  (S-77857):  "Endometrium  in  proliferative  phase.    Xo  decidual  n 
action  seen"  ffig.  1).    The  pregnancy  test  was  repeated  on  February  5  and  the  report  wa.s 
again  positive. 

Operation:  Laparotomy  was  advised  and  performed  on  Februarj'  5.    A  right  ampullary 
tubal  pregnancy  was  found.    A  right  salpingectomy  was  performed. 
The  pathology  report  (S-77898)  was  "tubal  pregnancy." 
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Posl-operative  Course  was  uneventful.  Prior  to  discharge  a  hysterogram  revealed  the 
uterine  cavity  to  be  slightly  enlarged.  The  left  tube  was  fairly  well  visualized  and  appeared 
to  be  patent. 

Case  2.  History  (Adm.  510179):  F.  H.  was  admitted  to  the  Gynecological  Service  of 
Dr.  I.  C.  Rubin  on  September  4, 1943.  This  was  the  first  admission  of  a  34  year  old  gravida 
1,  para  0,  complaining  of  vaginal  bleeding  and  lower  abdominal  discomfort  for  one  week. 
Her  menstrual  history  was  normal  until  an  operation  for  ruptured  ectopic  pregnancy  two 
years  prior  to  admission.  Since  then  her  periods  had  been  profuse  lasting  for  8-10  days, 
where  previously  they  were  of  6-7  days  duration.  The  last  period  occurred  July  21-27. 
On  August  27  vaginal  staining  was  noted  and  persisted  until  September  2,  when  moderate 
vaginal  bleeding  with  passage  of  clots  began. 

Two  years  before  admission  the  patient  had  an  episode  of  vaginal  bleeding  similar  to  the 
present.  A  dilatation  and  curettage  for  suspected  incomplete  abortion  was  performed  at 
another  hospital.  The  report  of  the  curettings  was,  "endometrium  in  follicular  phase. 
No  evidence  of  decidua."  The  patient  was  discharged  from  the  hospital  only  to  return  one 
month  later  with  a  ruptured  ectopic  pregnancy.  There  was  no  record  of  any  pregnancy 
tests. 


Fig.  1  Fig.  2 

Figs.  1  .\nd  2.  Photomicrograph  of  curettings  showing  endometrium  in  the  proliferative 
phase.    No  decidual  reaction  is  seen. 

The  patient  volunteered  the  information  that  her  present  symptoms  were  similar  in  many 
respects  to  her  previous  illness. 

There  was  no  history  of  inflammatory  disease  of  the  adnexa.  Contraception  had  not 
been  used  because  the  patient  was  eager  to  become  pregnant. 

Examination:  The  general  physical  status  was  negative.  The  blood  pressure  was  110 
systolic  and  60  diastolic.  The  pelvic  examination  revealed  the  cervix  to  be  somewhat 
softened  and  closed.  The  uterus  was  anteverted,  somewhat  irregular  and  enlarged  to  the 
size  of  a  six  weeks  gestation.  There  was  moderate  bleeding  from  the  uterus.  Xo  adnexal 
masses  were  felt. 

Laboratory  Data:  The  urine  was  normal .  The  Wassermann  reaction  was  negative.  The 
erythrocyte  sedimentation  rate  was  normal. 

A  pregnancy  test  performed  by  an  outside  laboratory  with  a  urine  obtained  September  4 
was  reported  to  be  negative.  Pregnancy  tests  at  the  hospital  were  positive  on  September 
6  and  September  9. 

Course:  The  differential  diagnosis  rested  between  a  threatened  or  incomplete  abortion 
and  an  ectopic  pregnancy  in  the  right  tube.  The  bleeding  continued  and  a  diagnostic  curet- 
tage was  performed  on  September  20. 

Pathological  report  (S-83377):  "Fragments  of  endometrium  in  proliferative  phase" 
(fig.  2). 
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On  September  23  a  pregnancy  test  was  repeated  and  again  reported  positive.  Although 
the  pelvic  palpatorj'  findings  were  unchanged,  it  was  felt  that  the  persistently  positive 
pregnancy  test  made  operative  intervention  advisable. 

Operation:  Laparotomy  was  performed  on  September  23  and  a  right  unruptured  tubal 
pregnancy  was  found.  The  right  ovary  containing  the  corpus  luteum  was  adherent  to  the 
fimbriated  portion  of  the  right  tube.  The  left  ovary  appeared  normal.  A  right  salpingo- 
oophorectomy  was  performed. 

Pathological  Report  (S-83411):  "Tubal  Ectopic  Pregnancy.  Viable  villi  found.  Ovary 
with  corpus  luteum  of  pregnancy  and  cystic  follicles." 

Post -operative  Course  was  uneventful.  Pregnancy  test  taken  September  29  was  reported 
as  negative. 

SUMMARY  AND  CONCLUSIONS 

Both  of  these  patients  presented  the  problem  of  differentiating  between  an 
incomplete  abortion  and  an  unruptured  extrauterine  pregnancy  where  adnexae 
were  not  palpable.  One  of  the  patients  had  presented  a  similar  episode  pre- 
viously. Curettage  revealed  proliferative  endometrium  without  decidua.  Re- 
peated pregnancy  tests  were  positive.  It  has  been  shown  that  the.se  patients 
may  be  observed  safely  in  a  hospital.  As  soon  as  tlie  existence  of  a  viable  intra- 
uterine pregnancy  is  ruled  out,  a  diagnostic  curettage  is  justified.  However, 
in  the  presence  of  bleeding,  study  of  238  cases  reported  in  the  literature  showed 
no  decidual  reaction  in  59.3  per  cent.  The  decidual  endometrium  had  probably 
been  pa.ssed  prior  to  the  curettage.  Perhaps  the  continuous  bleeding  inhibits 
decidual  formation  in  the  regenerating  endometrium. 

Where  the  endometrium  shows  no  evidence  of  decidua,  it  is  suggested  that 
the  pregnancy  test  be  repeated  5-7  days  after  the  curettage.  With  the  per- 
sistence of  a  positive  test,  laparotomy  should  be  performed  even  in  the  ab.sence 
of  pelvic  findings. 

We  wish  to  thank  Dr.  I.  C.  Rubin  for  the  i)rivilege  of  reporting  the.se  cases. 
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THE  develop:\iext  of  the  technique  of  blood  transfusion 

SINCE  1907 


With  Special  Reference  to  Contributions  by  Members  of  the  Staff  of 
The  Mount  Sinai  Hospital 

RICHARD  LEWISOHN,  M.D. 
[New  York] 

The  Editor  of  this  Journal  recentl^y  asked  me  to  write  a  review  of  the  develop- 
ment of  the  technique  of  blood  transfusion  during  the  last  few  decades. 

For  two  reasons  I  take  great  pleasure  in  responding  to  his  suggestion  and  to 
contribute  this  article  to  the  Alfred  Meyer  Anniversary  Volume. 

1)  Both  Dr.  Meyer  and  I,  during  our  days  of  active  service  at  The  Mount 
Sinai  Hospital,  had  the  opportunity  of  observing  the  gradual  simplification  of 
the  technique  of  blood  transfusion. 

2)  Through  my  work  in  developing  the  citrate  method  I  have  been  instru- 
mental in  transforming  blood  transfusion  from  one  of  the  most  complicated  to 
one  of  the  simplest  and  most  useful  procedures  in  our  surgical  armamentarium. 
I  hare  fought  for  the  popularization  of  the  citrate  transfusion  for  over  twenty 
years.  Naturally  I  am  familiar  with  all  the  steps  which  led  to  the  general  adop- 
tion of  this  method. 

The  reader  will  forgive  me  for  giving  this  article  a  personal  note.  I  have 
weighed  carefully  different  forms  of  presentation.  However,  the  onlj^  logical 
form  seemed  to  me  to  present  my  own  observations  from  the  earlj^  days  of  blood 
transfusion  in  this  country  to  the  present  time. 

In  any  proper  evaluation  of  the  different  factors  v\  hich  have  put  blood  trans- 
fusion on  a  .safe  basis,  first  place  should  be  given  to  Landsteiner's  epochal  work 
on  the  identification  of  blood  groups.  This  monumental  paper  (1),  for  which 
Landsteiner  many  years  later  (1930)  received  the  Nobel  prize,  was  published  by 
him  in  Menna  in  1901.  Though  in  his  original  article  he  sugge.sted  that  the 
blood  groups  might  be  important  for  transfusion,  group  tests  were  not  used  in 
the  early  days  of  direct  blood  transfusion. 

Land.steiner,  the  great  scientist  who  spent  his  life  in  pure  research,  probably 
was  not  interested  in,  nor  was  he  aware  of,  the  great  importance  which  his  work 
would  play  years  later  in  the  wide  employment  of  blood  transfusion.  Ottenberg 
deserves  much  credit  for  connecting  Landsteiner's  work  with  human  blood  trans- 
fusion. In  1907  (when  still  an  interne  at  the  German  Hospital,  now  the  Lenox 
Hill  Hospital,  in  New  York)  he  was  the  first  to  match  donor  and  recipient  before 
a  blood  transfusion  (2).  Looking  back  it  seems  incredible  that  six  years  should 
have  elap.sed,  before  Landsteiner's  work  was  put  to  practical  use.  We  may 
understand  this  delay,  if  we  remember  1)  that  in  the  first  decade  of  this  century 
blood  transfusions  were  xery  rare  and  2)  that  direct  blood  transfusion  was 
developed  in  this  country.  Forty  years  ago  the  foreign  literature  was  not  as 
easily  available  in  this  country  as  it  is  today.    Landsteiner  performed  his  re- 
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search  on  blood  groups  in  \'ienna  at  about  the  same  time  as  Carrel  (3,  4)  and 
Crile  (5)  demonstrated  here  the  feasibility  of  transfusing  blood  from  donor  to 
recipient  bj-  blood  vessel  anastomosis.  Yet  it  took  several  j^ears  until  blood 
grouping  was  used  on  patients,  thus  making  transfusion  a  safe  procedure.  I 
wonder  how  many  lives  were  either  lost  or  put  into  serious  jeopardy  during  these 
years,  when  blood  transfusions  were  given  without  previous  tests. 

Why  accidents  did  not  occur  more  frequently  than  they  did,  was  explained 
by  Ottenberg  (then  on  the  laboratory  staff  of  Mount  Sinai  Hospital)  in  1911  (7). 
He  showed  that  it  was  in  practice  safe  to  transfuse  blood  whose  serum  acted  on 
the  cells  of  the  patients,  but  dangerous  to  use  blood  whose  cells  were  acted  on 
by  the  serum  of  the  patient.  This  led  to  the  widespread  employment  of  group  0 
(whose  cells  are  inagglutinable)  as  a  so-called  universal  donor. 

It  is  interesting  to  point  out  and  may  appear  incredible  to  our  younger  genera- 
tion of  doctoi-s  that  the  introduction  of  blood  matching  created  a  great  deal  of 
opposition.  Many  surgeons  (in  those  days  transfusions  were  a  major  operation 
and  were  performed  by  surgeons  only)  felt  that  these  tests  were  unnecessary. 
Othei-s  opposed  them  as  mi.sleading.  It  seems  that  practically  every  progressive 
step  in  medicine  has  to  be  fought  again.st  strong  and  reactionary  opposition. 

For  instance,  I  remember  well — about  50  years  ago — the  strong  opposition 
which  Behring's  diphtheria  antitoxin  encountered  in  its  early  days.  In  the 
same  way  Ehrhch  met  with  the  strongest  antagonism  from  the  medical  profession, 
when  he  tried  to  introduce  .salvarsan.  These  two  .striking  examples,  taken  at 
random,  could  be  multiplied  with  greatest  ease. 

It  is  not  within  the  realm  of  this  paper  to  discuss  in  detail  the  technique  and 
modem  refinements  of  blood  grouping.  This  chapter  might  be  presented  some 
day  in  this  Journal  by  Dr.  X.  Rosenthal  who  has  been  in  charge  of  the  hemato- 
logical department  of  The  INIount  Sinai  Hospital  for  25  years.  Furthermore  I 
do  not  consider  my  knowledge  of  the  modern  development  in  blood  grouping 
as  .sufficiently  authoritative  to  attempt  a  detailed  discussion  of  the  subject. 

But  let  us  now  put  the  clock  back  35  years  and  enter  an  operating  room  in 
which  a  direct  transfusion  is  in  progress.  I  take  with  me  a  member  of  the  present 
house  staff,  a  young  man  who  has  never  seen  any  but  the  citrate  method.  To  his 
great  amazement  he  sees  two  operating  tables  placed  side  by  side;  the  donor  lies 
on  one  table,  the  recipient  on  the  other.  He  sees  the  surgeon  surrounded  \>y 
three  or  four  a.ssi.stants.  Two  or  three  nui-ses  pass  instmments;  among  thv>'- 
instruments  different  sizes  of  arterj-  clamps  predominate.  The  radial  arter\- 
of  the  donor  is  exposed  and  after  a  vein  of  the  recipient  has  been  dissected,  both 
vessels  are  united  with  a  Crile  cannula,  which  made  the  transfer  of  blood  frcjin 
donor  to  recipient  a  safe,  though  technically  a  most  difficult  procedure.  Tlii- 
cannula  was  introduced  by  Crile  (5)  in  1907  and  had  replaced  suture  of  the  blood 
vessels  (Carrel). 

It  is  impos.sible  to  describe  the  amazement  of  my  yoimg  colleague.  He  doc- 
not  believe  his  eyes.  He  is  accustomed  to  collecting  blood  (either  without  aii\ 
assistance  or  with  the  help  of  one  nur.se)  in  a  flask  in  the  dressing  room  of  tin- 
ward  (if  he  does  not  get  the  citrated  blood  from  the  blood  bank)  and  bring  it  t  > 


DEVELOPMENT  OF  BLOOD  TRANSFUSION  TECHNIQUE 


607 


the  bed  of  the  patient  where  it  is  injected  Hke  any  ordinary  saline  solution.  But 
here  he  sees  a  major  operation.  If  we  stay  from  beginning  to  end,  he  will  notice 
that  the  technical  preparation  of  the  operative  field  (including  the  establishment 
of  the  anastomosis)  may  last  over  two  and  sometimes  three  hours.  The  slightest 
motion  of  donor  or  recipient  stops  the  proper  functioning  of  the  anastomosis  or 
a  clot  may  form,  which  makes  useless  all  the  difficult  work  of  the  surgeon.  Many 
questions  arise  in  the  mind  of  my  young  colleague:  1)  How  can  the  surgeon 
define  the  exact  quantity  of  transfused  blood?  Answer:  He  cannot.  A  hemo- 
globinometer  serves  as  indicator  of  the  rise  of  the  hemoglobin  in  the  recipient. 
Naturally  this  is  a  very  uncertain  method  and  cases  of  over-transfusion  were  not 
infrequent  (Ottenberg  and  Libman  (9)).  2)  How  can  this  method  be  used  in 
cases  of  a  sudden,  profuse  hemorrhage?    Answer:  This  group  of  cases  cannot 


Fig.  1.  Position  of  baby  and  the  arm  of  the  donor  in  direct  transfusion.  The  radial 
artery  of  the  donor  and  the  femoral  vein  of  the  baby  are  used  for  the  transfusion  which  is 
done  according  to  the  Crile  technique  (reproduced  from  Lespinasse,  The  treatment  of 
hemorrhagic  disease  of  the  newborn  by  direct  transfusion  of  blood.  J.  A.  M.  A.  62:  1866, 
1914.) 

get  the  benefit  of  transfusion.  3)  How  can  this  difficult  method  be  made  avail- 
able to  patients  in  smaller  communities?  Answer:  It  cannot.  The  direct  trans- 
fusion requires  a  specially  organized  staff  of  doctors  and  nurses.  4)  How  can 
this  method  be  used  if  an  emergency  (hemorrhage  or  shock)  arises  during  an 
operation?  Answer:  It  is  impossible  to  give  a  patient  the  benefit  of  a  direct 
blood  transfusion  during  an  operation.  5)  Can  direct  transfusion  be  used  in 
small  infants?  Answer:  The  technical  difficulties  are  practically  insurmount- 
able (fig.  1).  The  differences  in  the  size  of  the  blood  vessels  of  donor  and  recipi- 
ent make  an  anastomosis  most  difficult.  Furthermore  the  slightest  motion  of 
the  infant  may  separate  the  anastomosis.  6)  Ten  to  15  blood  transfusions  are 
now  often  given  to  the  same  patient;  would  that  be  possible  when  using  direct 
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traiit^futsion?  Answer:  Xo,  direct  transfusion  requires  a  dissection  of  a  large 
vein  of  the  recipient,  thus  making  this  vein  useless  for  further  blood  transfusions; 
therefore  patient  cannot  get  more  than  two  or  possiblj^  three  transfusions.  7) 
How  many  direct  blood  transfusions  are  given  every  year?  Answer:  No  exact 
figures  are  available,  as  the  operating  room  books  (with  records  of  the  operations) 
have  been  destroyed  up  to  1921.  However,  it  is  safe  to  say  that  not  more  than 
50  (and  probably  considerably  less)  direct  transfusions  per  year  were  given  at 
The  ]Mount  Sinai  Hospital  between  1907  and  1914.  But  compare  this  figure 
with  those  of  1941.  In  1941,  2907  transfusions  were  given  at  The  Mount  Sinai 
Hospital.  Of  these  2903  were  given  by  the  citrate  method  and  4  by  the  Unger 
method.  I  have  tried  to  read  some  of  the  thoughts  of  my  young  friend,  but  I 
am  sure  that  many  others  run  through  his  mind. 

This  picture  of  the  difficulties  of  direct  transfusion  is  not  the  viewpoint  of  an 
observer  watching  from  the  sidelines.  As  adjunct  surgeon  to  The  Mount  Sinai 
Hospital  (1907-1914)  I  performed  a  few  direct  transfusions,  some  successful, 
others  a  partial  or  complete  failure. 

In  1908  Elsberg  (6)  (then  Associate  Surgeon  to  The  Mount  Sinai  Hospital) 
simplified  the  technique  by  constructing  a  new  cannula,  based  on  the  principle 
of  a  monkey  wrench.    His  instrument  gained  considerable  popularity. 

As  indicated  in  the  title,  this  paper  will  point  out  the  more  important  contribu- 
tions to  the  progress  of  blood  transfusion  hy  members  of  the  staff  of  The  Mount 
Sinai  Hospital.  Now  progress  in  any  field  of  surgerj'  is  not  confined  to  technique 
alone.  Clinical  studies  and  the  evaluation  of  indications  very  often  outrank 
purely  technical  improvements.  If  The  Mount  Sinai  Hospital  has  contributed 
a  fair  share  to  the  development  of  blood  transfusion,  it  is  in  a  large  measure  due 
to  Libman  (then  associate  physician  at  The  Mount  Sinai  Hospital).  Immedi- 
ately after  the  publication  of  C'rile's  technique  of  vessel  anastomosis  with  the 
aid  of  a  cannula,  Libman  aroused  the  interest  of  the  staff  in  this  new  field.  This 
led  to  the  introduction  of  new  methods  by  members  of  the  staff  (Unger's  method 
and  the  citrate  method).  A  number  of  important  papers  (7,  8,  9,  10)  on  blood 
grouping  and  indications  and  management  of  blood  transfusion  were  published 
by  members  of  the  staff  between  1911  and  1915.  The  paper  by  Ottenberg  and 
Libman  (9)  (Ottenberg  had  joined  the  medical  staff  at  The  Mount  Sinai  Hos- 
pital in  1908)  represents  one  of  the  earliest  and  most  comprehensive  studies  of 
the  value  of  blood  transfusion  in  clinical  medicine.  In  this  excellent  paper  212 
tran.sfusions  (a  considerable  number  for  those  days) — 192  performed  by  the 
direct  method — were  reported  and  properly  evaluated  by  them. 

Direct  blood  transfusicm  reigned  supreme  between  1907  and  1913,  a  very  long 
period  considering  its  difficult  technique,  its  limited  usefulness  and  the  impossi- 
bility of  measuring  accurately  the  (luantity  of  the  transfused  blood.  Many  of 
these  difficulties  were  overcome  when  Lindeman  (11)  introduced  the  syringe 
method  in  1913.  In  1894  Ziemssen  (12),  then  professor  of  medicine  in  Munich, 
had  used  the  syringe  techniciue  for  transfusion.  However,  in  those  years  trans- 
fusions were  so  rare  that  the  method  was  completely  forgotten. 

The  sA'ringe  method  was  a  great  step  forward  to\\ai(ls  simj)lification  of  the 
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technique  of  blood  transfusion.  After  the  ball  had  started  rolling,  this  process 
of,  simplification  proceeded  very  rapidlj-.  Two  years  later  it  found  its  final 
solution  in  the  citrate  method. 

The  great  advantages  of  the  Lindeman  technicjue  over  the  direct  transfusion 
were  very  obvious.  Xo  dissection  of  blood  vessels  was  necessary  either  in  donor 
or  recipient.  Thus  the  same  blood  vessels  could  be  used  again  and  again  both 
in  donor  and  recipient.  The  exact  quantity  of  transfused  blood  was  known. 
Donor  and  recipient,  while  in  the  same  room  on  operating  tables  next  to  each 
other  were  completely  separated  during  the  transfusion. 

The  remaining  disadvantages  even  of  this  simplitiod  tochniciue  were  that  trans- 
fusions could  not  be  given  during  an  operation;  the  transfusion  re(}uired  a  staff 
of  two  well-trained  doctors  and  two  well-trained  nurses;  the  method  was  expen- 
sive as  it  required  a  large  number  of  20  cc.  syringes,  the  syringe  method  made  a 
rapid  injection  of  the  blood  mandator}^  thus  possibily  causing  an  unnecessary 
and  harmful  overloading  of  the  circulation. 

Some  of  these  difficulties  were  overcome  when  Unger  (1915)  (13),  (then  a 
member  of  the  house  staff  of  The  Mount  Sinai  Hospital)  devised  an  apparatus 
based  on  the  principle  of  the  two-way  stopcock.  This  apparatus  became  very 
popular  and  was  used  extensively  for  many  years. 

Other  apparatus  (Kush,  The  Mount  Sinai  Hospital,  1915  (14);  Bernheim, 
Baltimore,  1915  (15);  Oehlecker,  Hamburg,  1919  (10);  Tzanck,  Paris,  (17);  and 
Hirsch,  The  ]\Iount  Sinai  Hcspital,  1935,  (18))  are  based  on  a  technical  principle 
similar  to  that  of  the  Unger  machine. 

In  all  these  variations  of  the  Lindeman  Icchiiiciue  20  cc.  recoifl  syiinges  were 
used.  It  is  a  well  known  fact  that  aftci-  the  syringe  has  been  used  two  or  three 
times  for  aspiration  and  injection  of  tlie  blood  the  piston  fails  to  work  pi'operly. 
It  is  generally  assumed  that  two  factors  are  responsible  for  this — early  stages  of 
coagvdation  of  the  blood  and  the  heating  of  the  piston  in  the  syringe.  To  over- 
come the  first,  Lindeman  i^rovided  for  a  thorough  cleaning  of  each  s>-i-inge  on  its 
way  from  recipient  to  donor.  To  pro\  ide  against  the  heating  of  the  piston  he 
immersed  the  syringes  in  ice-water. 

Elsberg  showed  that  both  these  factors  can  l^e  overcome  by  a  vcvy  simple 
device.  He  proved  experimentalh'  tliat  an  ether-spray  will  insure  the  steady 
and  safe  working  of  one  .syringe  in  connection  with  an  Tnger  appaiatus,  e\-en 
if  used  in  large  transfu.sions.  He  suggested  to  I'nger  to  chill  w  ith  an  ctliei-  si)ray 
the  outside  of  the  syringe  during  aspiiaticsn  and  injection  of  the  blood.  Thus 
Unger  could  reduce  the  number  of  syringes,  used  in  connection  w  ith  his  apparatus 
from  4  to  2,  which  materially  simplified  his  method. 

Probably  about  100  varieties  of  syringe  based  on  the  two-way  stopcock  pi  in- 
ciple  were  constructed  between  1915  and  1930.  It  would  be  impossible  to  men- 
tion them  here,  especially  as  all  syringe  methods  are  of  histoiic  interest  only. 
Even  apparatus  driven  by  electricity  were  placed  on  the  market. 

Lindeman  described  his  .syringe  cannula  method  in  1913.  In  the  same  year 
Kimpton  and  Brown  (19)  presented  tlicii'  method  which  collected  the  l)lood  in 
large  (250  cm.)  paraffinized  glass  cylinders.    The  smooth  sui-face  which  the 


610 


RICHARD  LEWISOHN 


paraffin  effected  on  the  inner  side  of  the  glass  cylinders  prevented  coagulation 
of  the  blood,  at  least  over  a  considerable  time.  Thus  donor  and  patient  could 
be  in  adjoining  rooms,  not  side  by  side  (as  in  the  direct  method  or  the  different 
varieties  of  sjTinge  methods).  The  shape  of  the  glass  cylinders  was  modified 
by  Percy  (20),  then  associate  of  Albert  Ochsner  at  the  Augustana  Hospital,  Chi- 
cago. In  its  original  form  this  method  required  a  dissection  of  the  veins  of  both 
donor  and  recipient.  Vincent  (21)  overcame  this  objection  by  attaching  a  can- 
nula with  a  piece  of  rubber  to  the  glass  cannula. 

In  a  paper  which  I  presented  in  Boston  in  1924  (36)  I  pointed  out  that  the 
proper  coating  of  the  glass  cjdinders  required  considerable  experience  and  skill. 
It  cannot  be  described  clearly.  It  must  be  shown  and  explained  in  detail.  For 
this  reason  it  did  not  acquire  great  popularity.  This  method  travelled  all  the 
way  to  Europe  where  it  was  used  in  a  number  of  clinics.  In  those  days  Clair- 
mont's  clinic  in  Zurich  and  Ochsner's  service  exchanged  internes.  These  young 
men  brought  the  technique  of  the  paraffinized  glass  cylinders  to  Switzerland, 
when  they  returned  from  their  post-graduate  course.  Thus  the  Percy  modifica- 
tion of  the  Kimpton-Brown  method  was  very  popular  at  the  University  Clinic 
in  Ziirich  whence  it  found  its  way  to  other  hospitals  on  the  continent. 

In  order  to  do  away  with  the  difficulty  of  the  proper  paraffinization  of  the 
cj'linders  Xeubauer  and  Lampert  (Munich)  (22)  in  1930  constructed  glass  cyl- 
inders made  of  amber.  It  Is  well  known  that  the  surface  of  amber  is  exceedingly 
smooth.  Thus  coagulation  of  the  blood  will  not  occur  in  the  brief  period  of  the 
transfer  of  blood  from  donor  to  recipient. 

It  must  be  perfectly  clear  to  the  reader  that  not  only  the  direct  transfusion 
was  technicallj'  a  most  difficult  method,  but  that  even  the  sjTtnge  methods 
and  the  glass  cylinder  techniciue  lacked  sufficient  flexibility  to  make  them  avail- 
able for  general  use. 

While  many  doctors  hailed  the  syringe  technique  as  the  final  solution  of  the 
problem  of  blood  tran.sfusion  it  seemed  to  me  that  the  technique  should  be  further 
simplified,  if  blood  transfusion  was  to  be  made  available  to  anybody  who  might 
be  in  need  of  it.  It  was  perfectly  evident  that  the  only  reason  for  the  complicated 
methods  heretofore  in  vogue  was  the  fact  that  human  blood  clots  outside  the 
body  in  3  to  5  minutes.  If  it  were  possible  to  retard  the  rapid  coagulation  of  tlio 
blood,  transfusion  could  be  performed  with  the  greatest  ease,  \nthout  undue 
hurry  and  without  acquiring  any  special  technical  skill. 

The  only  logical  solution  of  this  problem  was  the  use  of  anticoagulants  and  I 
recall  discussing  it  with  one  of  my  colleagues  at  the  hospital  and  saying,  "If  I 
could  mix  the  blood  with  an  anticoagulant,  I  could  collect  the  blood  on  the  medi- 
cal service  of  the  hospital  and  carrj-  it  over  to  the  surgical  service  for  injection." 
This  suggestion  seemed  to  him  quite  a  revolutionary  idea.  Gradually  the  prob- 
lem became  clearer  in  my  mind.  In  my  first  extensive  paper  on  the  subject  ol 
citrate  tran.«fusion  (1915)  (27)  I  find  the  following  pai-agraphs: 

"Any  tran.sfu.sion  in  which  the  normal  coagulation  time  of  the  blood  is  con- 
.^idered  as  an  imalterable  factor,  is  apt  to  be  difficult  and  apt  to  require  a  grcii 
deal  of  perscmal  experience  and  skill.    Must  we  accept  this  coagulation  time  ;i 
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an  unchangeable  law?  Might  it  not  be  possible  to  inhibit  the  danger  of  the 
clotting  of  the  blood  during  its  transfer  without  diminishing  the  clinical  value  of 
the  blood  for  the  recipient?  This  was  the  problem  to  be  worked  out  and  it 
seemed  to  me  that  this  problem  would  be  worth  a  thorough  and  careful  investiga- 
tion. If  solved,  blood  transfusion,  which  so  far  has  given  only  good  results  in 
the  hands  of  a  limited  number,  would  be  changed  from  a  very  complicated  and 
difficult  method  to  one  of  greatest  simplicity.  Special  clinical  skill  and  experi- 
ence for  this  work  would  no  longer  be  required,  no  haste  would  be  necessarj'  in 
the  performance  of  blood  transfusion,  in  short  blood  transfusion  would  be  tech- 
nicallj^  as  easy  as  an  ordinary  saline  infusion. 

"The  problem  then  was  to  find  a  chemical  substance  which  would  retard  the 
coagulation  of  the  blood  for  at  least  thirty  minutes,  so  as  to  guarantee  a  safe 
transfer  of  the  blood  without  any  haste.  Furthermoi'e  this  substance  had  to  be 
conditionally  atoxic,  so  that  large  transfusions  of  blootl  (up  to  1500  cc.)  could  be 
performed  with  perfect  safety." 

I  have  quoted  these  two  paragraphs  from  a  paper  written  by  me  28  years  ago 
in  order  to  show  that  I  had  a  very  clear  picture  and  a  preci.se  working  plan  before 
I  started  the  experimental  work  which  led  to  the  establishment  of  the  citrate 
method  of  blood  transfusion. 

I  started  the  work  with  anticoagulants  by  using  hii-udin.  I  soon  found  that 
hirudin  w'as  much  too  toxic  for  intravenous  use  in  human  blood  transfusion.  A 
number  of  anticoagulants  had  been  u.sed  previously  by  different  authors  in  blood 
transfusion,  namely  sodium  citrate,  sodium  oxalate,  sodium  bicarbonate,  sodium 
phosphate,  glucose  solution,  etc.  The  famous  okstetrician  Braxton  Hicks 
(London)  (23)  used  sodium  phosphate  as  far  back  as  1869  in  a  number  of  blood 
transfusions  on  seven  patients.  They  all  died.  His  early  attempts  to  use  an 
anticoagulant  in  blood  transfusion  were  forgotten  completely.  Wright  (24) 
gave  oxalated  blood  to  three  dogs  without  any  harmful  effect. 

It  is  clear  from  these  references  that  long  before  the  present  era  of  citrate 
transfusions  others  tried  to  accomplish  the  same  end.  Even  sodium  citrate 
had  been  considered  for  this  purpo.se.  For  instance  I.cspinasso  (25)  in  closing  the 
discussion  of  his  paper  on  direct  transfusion  of  blood  read  before  the  Chicago 
Medical  Society,  April  29,  li)14  stated,  "In  1908  and  1909  I  canvassed  that 
problem  (use  of  anticoagulants)  rather  thoroughly  and  found  the  peptone  and 
hirudin  absoluteh-  toxic;  the  sodium  citrate  in  moderate  amounts  is  fjuite  toxic, 
in  smaller  amounts  it  is  not  so  toxic.  But  it  is  toxic.  In  the  hemcjrrhagic  cases, 
such  as  that  of  a  baby  reported  in  my  paper,  any  method  that  includes  a  non- 
coagulating  element  in  the  transfused  blood  is  absolutely  contiaindicated." 
We  shall  see  later  that  this  last  sentence  in  Lespinasse's  discussion  was  much  too 
general.  Sodium  citrate  loses  its  anticoagulating  quality  as  soon  as  it  enters  the 
blood  stream. 

Most  of  the  progress  in  clinical  medicine  has  been  based  on  preliminary  careful 
animal  experiments.  Ehrlich  tried  605  different  chemical  compounds,  mitil  he 
produced  salvarsan  (606).  Whipple  had  laid  the  basis  foi'  the  treatment  of 
pernicious  anemia  in  a  .series  of  animal  experiments,  before  Minot  and  Murphy 
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applied  this  work  to  patients.  Banting's  and  Best's  long  and  careful  experi- 
mental work  on  insulin  is  another  example  of  the  proper  approach  to  a  new  prob- 
lem in  clinical  medicine. 

I  shall  not  review  in  detail  reports  of  the  experiments  which  we  (Dr.  George 
Baehr,  then  on  the  laboratory  staff  of  the  hospital,  most  abh'  cooperated  with 
me  in  the  planning  of  the  experiments)  carried  out  on  dogs  in  the  fall  of  1914. 
My  early  papers  (26,  27)  give  all  the  data  of  these  experiments.  Suffice  it  here 
to  summarize  the  main  results: 

(1)  0.2  per  cent  is  the  percentage  of  sodium  citrate  and  blood  required  for  the 
safe  prevention  of  coagulation. 

(2)  5  Gm.  of  .sodium  citrate  can  be  introduced  safelj'  into  an  adult.  Larger 
amounts  are  toxic.  We  rarely  transfuse  more  than  1,000  cc.  of  blood  at  one 
transfusion,  which  would  represent  2  Gm.  of  sodium  citrate.  However,  even  a 
transfusion  of  1500  cc.  of  blood  would  require  not  more  than  3  Gm.  of  sodium 
citrate,  a  perfectly  safe  dosage. 

The  importance  of  these  experiments  will  be  apparent,  if  we  bear  in  mind  that 
a  1  per  cent  mixture  of  sodium  citrate  and  blood  had  always  been  considered 
essential  to  prevent  blood  from  clotting.  Nobody  had  ever  followed  the  simple 
thought  of  carrying  out  experiments  to  ascertain  whether  a  much  smallerdoso 
might  not  be  sufficient  for  the  purpose.  In  a  transfusion  of  1000  cc.  a  1  per 
cent  mixture  of  sodium  citrate  and  blood,  representing  10  Gm.  of  sodium  citrate 
would  have  been  very  toxic,  whereas  0.2  per  cent  representing  2  Gm.  is  far  be- 
low the  limit  of  toxicity.  Even  0.3  per  cent  can  be  given  safely  in  a  trans- 
fusion of  1500  cc.  (representing  4.5  Gm.  of  sodium  citrate),  especially  since  th(> 
introduction  of  the  intravenous  drip.  This  is  the  dose  which  is  usually  given 
at  present. 

(3)  The  introduction  of  citrated  blood  causes  a  temporary  shortening  of  the 
coagulation  time  of  the  recipient's  blood.  This  coagulation  time  returns  to  its 
pre-transfusion  level  within  a  few  hours. 

How  beautifullj''  this  drug  responds  to  human  needs!  If  the  average  trans- 
fusions were  3000  cc.  iastead  of  between  500  and  1000  cc.  sodium  citrate  could 
never  have  been  used  on  account  of  its  danger  to  the  patient. 

Furthermore  these  experiments  clarified  a  most  important  (luestion  as  to 
whether  infusion  of  citrated  blood  would  lengthen  the  coagulation  time  of  the 
blood  of  the  recipient.  If  that  had  been  the  case,  citrated  blood  would  have  had 
a  very  limited  aj)plication.  It  could  not  have  been  used  in  cases  of  hemorrhage 
(for  instance  from  a  bleeding  gast ro-duodenal  ulcer),  in  postoperative  treatmeiil 
or  in  the  large  group  of  hemorrhagic  diseases.  As  it  happens  the  citrationd()('> 
ncjt  change  the  coagulation  time  of  the  recipient  (except  for  a  rapidly  passiiit; 
initial  shortening — a  beautiful  and  most  interesting  phenomenon). 

liefore  leaving  this  brief  discussion  of  the  experimental  work  I  would  like  to 
point  out  that  the  level  of  the  anticoagulating  factor  of  sodium  citrate  lies  be- 
tween 0.14  and  0.15  per  cent.  A  mixture  of  sodium  citrate  with  blood  at  the 
ratio  of  0.14  per  cent  will  not  j^revent  coagulation,  whereas  0.15  per  cent  will 
keep  the  blood  in  fluid  condition  just  as  well  as  the  higher  values  0.2  per  cent,  0.3 
per  cent  oi-  e^•en  1  per  cent. 
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Fig.  2.  Complete  outfit  for  transfusion  of  citrated  blood 


Fig.  3.  Taking  blood  from  the  donor 


I  shall  not  discuss  in  detail  the  technique  of  the  citrate  method  of  blood  trans- 
fusion, as  I  have  frequently  referred  to  it  in  previous  papers.  The  accompany- 
ing pictures  (the  drawings  were  made  many  years  ago)  (figs.  2-4)  show  its 
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simplicit>-.  It  is  still  used  today  at  The  Mount  Sinai  Hospital  in  practically  the 
same  way  as  I  devised  it  originally;  the  only  change  was  the  addition  of  a  glass 
piece  for  the  drop  technique.  Naturally  when  bank  blood  is  used  the  open  con- 
tainer is  substituted  by  a  closed  bottle.    Many  other  points  of  great  interest,  in 


Fig.  4.  Infusion  of  citratcri  into  the  r.cipicnt 

connection  with  the  citrate  method  of  blood  transfusion  cannot  be  discussed 
here.    The  reader  is  referred  to  my  previous  publications  on  this  subject  (26-38). 

An}'  progressive  step  in  medicine  (or  for  that  matter  in  many  other  branches 
of  science)  will  usually  be  followed  by  an  argument  on  priority.  The  citrate 
tran.sfusion  was  no  e.xception.  I  have  discussed  in  detail  in  previous  papers  the 
claims  of  others.    I  shall  summarize  the  facts  very  briefly. 

Agote  TBuenos  Aires)  (39)  should  get  proper  credit.    His  paper  appeared  at 
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exactly  the  same  time  as  my  original  communication  (January,  1915).  He  had 
the  right  percentage  of  sodium  citrate  (0.25  per  cent).  He  reported  2  trans- 
fusions of  300  cc.  each.  He  did  not  answer  the  question  whether  transfusions  of 
average  size  (500  to  700  cc.)  could  be  given  with  this  method  without  causing 
toxic  effects.  Furthermore,  he  did  not  study  the  effect  of  anticoagulants  on  the 
coagulation  time  of  the  recipient.  I  have  often  said  that  when  an  idea  is  ripe  it 
frequently  occurs  simultaneously  to  more  than  one  person.  Thus  Agote  and 
I  in  different  and  far  distant  parts  of  this  hemisphere,  hit  upon  the  right  technique 
at  the  same  time. 

The  same  cannot  be  said  about  Hustin  and  Weil. 

Hu.stin's  publication  (40)  antedated  Agote's  and  my  publications  by  a  few 
months  (April,  1914).  Neither  Agote  nor  I  knew  about  Hustin's  publication  in 
a  Belgian  medical  paper,  as  the  foreign  literature  was  inaccessible  during  the 
World  War.  However,  Hustin  did  not  solve  the  problem  of  citrate  tran.sfusion. 
He  made  the  error  of  assuming  that  in  order  to  prevent  coagulation  he  had  to  mix 
the  citrated  blood  with  equal  parts  of  glucose  solution.  Glucose  has  some  anti- 
coagulating  qualities  (see  above).  Naturally,  if  Hustin's  conclusions  had  been 
right  and  if  his  advice  had  been  followed,  citrate  transfusion  would  never  have 
made  the  grade.  No  doctor  would  have  advised,  in  cases  of  hemorrhage,  the  ad- 
ministration of  250  cc.  of  strongly  diluted  blood  according  to  Hustin's  method,  if 
he  could  give  500  cc.  of  undiluted  blood  according  to  the  Lindeman  or  Kimpton 
technique.  The  same  argument  would  have  been  brought  forward  against 
Hustin's  technique  in  hemorrhagic  diseases. 

H^don  (41)  in  Montpellier  (1917)  summed  up  the  situation  very  clearly: 
"Hustin  mixed  in  equal  parts  blood  with  isotonic  glucose-salt  solution,  containing 
a  certain  proportion  of  sodium  citrate  and  injected  this  mixture  in  small  quan- 
tities. Hustin's  method  of  transfusion  is  really  an  infusion  of  strongly  diluted 
blood  mixed  with  citrate  of  soda  and  glucose." 

Wiener  (42)  fully  agrees  with  Hedon,  by  stating  in  his  recent  book  (1943): 
"Citrated  blood  was  used  for  the  first  time  by  Hustin  in  1914  but  his  method  con- 
sisted in  infusing  highly  diluted  blood  mixed  with  sodium  citrate  and  dextrose. 
At  the  beginning  of  1915  Agote  and  Lewisohn  simultaneously  described  the 
transfusion  of  citrated  whole  blood,  but  Lewisohn  worked  out  the  technique  in 
detail,  especially  the  amount  of  citrate  to  be  used  as  an  anticoagulant .  Because 
of  its  simplicity,  the  method  was  used  extensively  during  the  first  World  War." 

Undoubtedly  Hustin  was  the  first  to  use  sodium  citrate  in  a  human  blood 
transfusion.  But  Hustin  applied  it  in  the  wrong  way  and  thus  failed  to  solve  the 
problem. 

Another  contestant  was  Weil  (43).  He  used  a  1  per  cent  mixture  of  sodium 
citrate  and  blood;  in  other  words,  the  same  mixture  Avhich  had  been  the  standard 
mixture  in  laboratory  work.  As  far  back  as  1916  Brem  (44)  administered  1  i^er 
cent  citrated  blood,  as  suggested  by  Weil,  to  nine  patients  and  stated,  "Weil's 
dose  is  toxic,  dangerous  and  unnecessary."  Furthermore  Rous  and  Turner 
(1916)  (60)  found  that  human  blood  when  mixed  with  sodium  citrate  at  the  rate 
of  1  per  cent  according  to  Weil's  directions  begins  to  hemolyze  in  about  one  week, 
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the  hemol\>:is  being  more  dangerous,  because  it  is  often  completely  concealed 
amid  the  sedimentation  corpuscles.  Weil  observed  the  shortening  of  the  coagu- 
lation time  in  the  blood  of  the  recipient  following  the  injection  of  sodium  citrate. 

It  was  my  good  fortune  to  conceive  the  original  apparatus  in  the  most  simple 
form.  As  a  rule,  a  new  method  is  originally  conceived  in  rather  complicated  form 
and  gradually  simplified.  With  the  citrate  method  of  blood  transfusion  the 
sequence  of  events  worked  differently.  Ever  since  I  presented  a  technique  of 
utmost  simplicity  in  1915,  the  profession  has  tried  to  complicate  it  by  constructing 
or  using  more  complicated  apparatus.  The  main  attack  was  made  against  the 
so-called  open  method.  It  would  be  interesting  to  reproduce  here  all  the  com- 
plicated apparatus  which  have  been  suggested  and  used  (mostly  by  their  authors 
only),  during  the  last  25  years. 

In  order  to  prevent  the  confusion  which  might  be  cau.sed  by  all  these  modifica- 
tions of  my  original  technique  I  suggested  the  name  ''citrate  method"  which  is 
used  to  this  day.  To  quote  from  one  of  my  papers  (32)  published  in  1919,  "It 
seems  advisable  to  adhere  to  the  original  name  suggested  by  the  author  of  this 
paper,  'citrate  method.'  Otherwise  we  would  in  a  very  short  time  have  the 
same  method  called  by  a  dozen  different  names  according  to  different  apparatus 
u.sed  in  its  execution.  As  stated  above,  the  important  principle  is  the  applica- 
tion of  sodium  citrate;  modifications  of  apparatus  are  of  minor  importance." 

All  these  complicated  apparatus  are  forgotten  now  with  the  possible  exception 
of  the  vacoliter  bottles.  They  seem  still  to  be  used  quite  extensively  due  to  a 
widespread  ad\  ertising  campaign.  An  ordinaiy  cheap  open  salvarsan  flask  (fig.  2) 
is  as  good  as  the  expensi\-e  vacoliter  bottle. 

Adheients  of  the  so-called  clo.sed  method  claimed  that  the  open  method  might 
carry  infection  through  the  air  to  the  recipient.  It  is  perfectl>'  obvious  that  this 
criticism  is  purely  theoretical  and  not  based  on  fact.  May  I  remind  the  reader 
that  any  brain  operation  is  an  open  method.  If  meningitis  should  occur,  it  is 
due  to  the  faulty  technique  or  .sterilization,  not  to  the  fact  that  parts  of  the  brain 
are  expo.*:ed  over  a  long  period. 

I  lemember  very  well  the  surprise  of  my  colleagues  when  this  method  was  pub- 
lished in  January  1915.  They  could  not  believe  that  the  technique  of  blood 
transfusion  which  had  been  so  very  complicated  up  to  then,  was  suddenly  made 
as  simjile  as  an  ordinary  .saline  infusion.  I  was  invited  by  a  number  of  hospitals 
(among  others  Presbyterian  Hospital,  St.  Luke's  Hospital,  Roosevelt  Hospital, 
Lenox  Hill  Hospital  (then  (lerman  Hospital),  Po.st  Graduate  Hospital,  Fordham 
Hospital  and  Lebanon  Hospital)  to  demonstrate  the  technique.  Xaturally  I 
thought  that  the  safe  and  simple  .sodium  citrate  method  of  blood  t ran.sf u.sion 
would  be  adojjted  uni\ersalh'  and  that  the  (jther  methods  would  be  discarded. 
Ho\\e\er,  the  course  of  events  was  very  different.  Most  hospitals  in  Xew  York 
continued  for  many  years  to  use  the  syiinge  methods  (either  Lindeman,  Unger  or 
.some  other  technicjue).  Even  at  The  Mount  Sinai  Hospital  the  medical  services 
and  one  of  the  surgical  .services  continued  to  u.se  the  I'nger  method  for  many 
years. 

I  think  there  were  two  chief  reasons  which  made  the  hospitals  persist  in  using 
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the  more  complicated  methods:  1)  In  each  hospital  one  or  two  doctors  had 
acquired  the  facility  of  performing  a  syringe  transfusion.  Naturally  they 
objected  to  the  introduction  of  a  new  technique  which  did  not  require  the  ability 
of  a  specialist,  but  could  be  performed  with  greatest  ease  by  any  member  of  the 
staff;  2)  the  fact  that  in  the  early  years  of  citrate  transfusion  post-transfusion 
chills  were  more  frequent  following  citrate  transfusions  than  after  transfusions 
of  non-citrated  blood. 

It  is  difficult  now  that  the  citrate  method  of  blood  transfusion  is  the  only 
surviving  technique,  to  picture  the  criticism  and  objections  which  were 
brought  forward  against  it.  It  is  impossible  to  quote  here  the  different  authors 
who  attacked  and  criticized  the  method.  We  could  fill  pages  with  these  quota- 
tions. For  instance,  Unger  (45)  (1921)  claimed  that  sodium  citrate  had  a  dele- 
terious effect  on  the  fragility  of  the  red  blood  cells  and  that  it  decreases  the  phago- 
cytic power  of  the  leucocytes.  Brines  (1926)  (46)  stated,  "The  theory  advanced 
a  few  years  ago  that  the  transfusing  of  unmodified  blood  is  the  most  beneficial 
to  the  patient  has  now  become  a  well  established  fact.  Any  attempt  to  retard 
coagulation  by  the  addition  of  drugs  impairs  the  value  of  the  blood  from  a  biologic 
and  immunologic  point  of  view  to  say  nothing  of  the  bacterial  contamination 
usually  accompanying  the  process  of  preventing  coagulation."  In  an  editorial 
in  the  Journal  of  the  American  Medical  Association  (1923)  (47)  entitled  "The 
Status  of  Blood  Tran.sfusion"  we  find  the  following  statement,  "While  the  latter 
(citrate  method)  should  not  be  abandoned,  the  whole  blood  method  should, 
whenever  possible  be  substituted  for  it;  however,  there  is  never  a  time 
when  cit rated  blood  is  as  good  as  whole  blood." 

It  seemed  that  post -transfusion  chills  were  more  frequent  following  citrate 
transfusions  than  following  sj'ringe  transfusions.  The  supporters  of  the  syringe 
technique  accused  the  sodium  citrate.  I  alwaj^s  felt  quite  sure  and  have  stated 
frequently  that  the  sodium  citrate  could  not  be  the  cause  of  the  chills.  Many 
blamed  the  rubber  tubing.  Others  star\  ed  either  the  donor  or  recipient  or  both 
before  the  transfusion.  Some  avithors  blamed  the  cooling  of  the  blood  during 
the  infusion  and  constructed  complicated  and  expensive  electrical  apparatus  to 
keep  the  blood  at  a  uniform  temperature. 

After  all  these  different  theories  had  been  discussed  for  years  Rosenthal  (36) 
(hematologist  to  The  INIount  Sinai  Hospital)  showed  that  the  post-transfusion 
chills  were  due  first  to  foreign  protem  reactions  and  secondly  to  defects  in  the 
distillation  of  the  water.  Careful  cleansing  of  instruments,  tubing  and  glass- 
ware immediately  after  the  transfusion  is  essential.  Rosenthal  with  Miss  Koch, 
one  of  our  nurses,  worked  out  a  detailed  technique  for  the  safe  and  thorough 
removal  of  old  blood  which  causes  the  pyrogenic  reactions.  He  .stressed  the 
importance  of  the  u.se  of  triply-distilled  water. 

Rosenthal's  contribution  was  of  the  greatest  importance  for  the  popularization 
of  the  citrate  method  of  blood  transfusion.  Regulations  for  the  preparation  of 
instruments  for  intravenous  therapy  were  published  in  1933  (36).  Under 
Rosenthal's  guidance  a  new  department  was  created  at  The  Mount  Sinai  Hos- 
pital, the  first  of  its  kind,  the  so-called  department  for  intravenous  therapy.  All 
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the  instruments  used  in  intravenous  therapy  are  returned  immediately  after 
use  to  this  department  and  carefully  cleansed  and  sterilized.  Dr.  Joseph  Turner, 
director  of  The  Mount  Sinai  Hospital,  constructed  a  metal  box  for  the  steriliza- 
tion of  the  gravity  flask,  rubber  tubing  and  cannulas.  This  box  is  most  popular 
and  in  universal  use. 

Immediately  after  these  new  regulations  were  introduced  by  Rosenthal,  the 
percentage  of  chills  following  citrate  transfusions  at  The  Mount  Sinai  Hospital 
dropped  from  12  to  1  per  cent.  It  has  stayed  between  1  and  2  per  cent  all  the.se 
years.  An  even  more  remarkable  drop  was  observed  by  Satunov  (Novgorod, 
Russia)  (48),  namely  from  53  to  2  per  cent.  With  the  marked  reduction  of  chills 
the  citrate  method  began  to  forge  way  ahead  of  all  the  other  methods.  At 
present  it  reigns  supreme. 

Even  this  battle  for  the  prevention  of  chills  was  not  won  easih*.  For  instance, 
after  our  publication  (38)  Elser  and  Stillman  (49)  published  a  paper  entitled, 
"The  Fetish  of  Triply  Distilled  Water."  Others  claimed  that  these  minute  regula- 
tions for  proper  preparation  of  instruments  were  unnecessary.  However,  Rosen- 
thal won  right  along  the  line.  Like  so  many  other  problems,  it  appeared  ex- 
tremely simple — after  he  had  solved  it. 

In  the  first  year  (1915)  we  had  some  trouble  in  keeping  the  citrate  solution 
clear.  It  turned  cloudy  after  a  few  weeks.  However,  since  we  have  introduced 
the  use  of  alkaline  free — so-called  Jena-glass,  the  citrate  solution  can  now  be  kept 
indefinitely  in  perfect  condition.  I  still  have  in  my  medicine  closet  an  ampoule 
which  Parke,  Davis  &  Co.  made  for  me  in  1917.  The  citrate  solution  has  kept 
perfectly  clear  all  these  years. 

For  man  J'  years  many  authors  have  grouped  all  the  methods  which  did  not  use 
sodium  citrate  as  methods  using  "pure"  or  "whole"  blood.  I  have  always 
claimed  that  citrated  blood  is  just  as  pure  as  non-citrated  blood.  Time  has 
proven  that  I  was  right .  If  citrated  blood  were  not  pure,  it  would  not  now  be  the 
method  in  general  use.  The  title  "whole  blood"  has  now  been  transferred 
from  the  syringe  methods  to  the  citrate  method,  in  order  to  differentiate  citrated 
blood  from  citrated  plasma.    Time  marches  on! 

Most  writers  on  the  subject  of  blood  transfusion  used  to  group  together  vessel 
anastomosis,  the  different  syringe  methods  and  the  glass  cyhnder  technique  as 
direct  methods  and  reserved  the  title  of  indirect  method  for  the  citrate  method. 
I  have  stated  repeatedly  in  my  papers  on  this  subject  that  the  only  "direct" 
method  was  the  ves.sel  anastomosis.  "Direct"  blood  transfusion  means  that 
the  blood  does  not  leave  the  circulatorj'  system  during  the  transfer  from  donor  to 
recipient.  With  the  sj'ringe  methods,  with  the  glass  cylinder  technique,  and 
with  the  citrate  method  the  blood  leaves  the  circulatory  sy.stem  during  the  trans- 
fer from  donor  to  recipient  for  shorter  or  longer  periods.  Thus  it  is  clear  that  all 
these  methods  are  indirect  methods.  It  is  difficult  to  understand  how  for  j'ears 
and  years  this  erroneous  classification  continued,  in  spite  of  my  strong  and  re- 
peated protests. 

The  only  change  in  the  administration  of  a  citrate  transfusion  since  its  original 
introduction  28  years  ago  is  the  change  from  a  rapid  infusion  of  the  blood  to  the 
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slow  ilrop  method.  The  slow  drop  infusion  of  saline  and  glucose  solution  was 
used  by  Matas  (50)  and  Friedemann  (51)  about  30  years  ago.  Undoubtedly 
this  technique  safeguards  the  patient  against  a  sudden  overloading  of  the  cir- 
culatory system.  Why  the  intravenous  drip  method  was  not  generally  adopted 
immediately  after  their  publications  is  one  of  those  riddles,  which  is  impossible 
to  answer.  The  intravenous  drip  for  infusion  of  glucose  solution  and  citrated 
blood  has  been  used  at  The  Mount  Sinai  Hospital  since  1927.  The  drip  method 
was  popularized  in  this  country  by  Hyman  (then  associate  physician  to  The 
Mount  Sinai  Hospital)  (52). 

We  have  come  to  the  end  of  this  review.  I  have  tried  to  present  to  the  reader 
the  development  of  the  technique  of  blood  transfusion  as  I  have  observed  it 
during  the  last  36  years.  But  a  few  words  are  desirable  without  going  into  a 
detailed  discussion,  on  the  development  of  the  blood  banks  and  the  plasma 
transfusion.  They  are  outgrowths  of  the  citrate  method.  The  blood  bank  is  not 
altogether  new.  It  was  used  in  World  War  I.  The  first  blood  bank  in  a  general 
hospital  was  organized  in  Leningrad  by  Filatov  and  Doepp  in  1932  (53).  How- 
ever, its  general  adoption  is  of  a  more  recent  date.  It  may  be  of  interest  to  point 
out  that  Rosenthal  at  The  ]\Iount  Sinai  Hospital  established  the  first  blood  bank 
in  New  York  City  in  1938  (54).  Naturally  neither  blood  nor  plasma  can  be 
stored  without  the  addition  of  sodium  citrate. 

Xor  is  the  idea  of  plasma  transfusion  of  recent  date,  as  many  authors  on  this 
subject  seem  to  think.  Space  does  not  allow  to  quote  the  experiments  which  Rous 
and  Wilson  (55)  performed  on  rabbits  in  1918.  In  a  report  of  the  medical  re- 
search committee  (1918)  Robertson  (56)  states:  "Rous  and  Wilson  have  recently 
brought  forward  some  further  data  on  fluid  substitutes  for  blood.  They  were 
able  to  show  that  after  rabbits  had  been  bled  as  much  as  three  quarters  of  their 
total  volume  the  blood  pressure  could  be  restored  to  normal  by  the  immediate 
injection  of  an  equal  quantity  of  blood  plasma  freed  from  the  red  corpuscles. 
This  improvement  was  maintained,  and  the  animals  remained  in  good  condi- 
tion through  anemic.  Six  per  cent  gum  acacia  worked  as  w^ell  in  these  experi- 
ments as  blood  plasma." 

In  a  very  interesting  letter  to  the  British  Medical  Journal  (1918)  Ward  (57) 
suggested  plasma  for  the  treatment  of  wounded  in  casualty  clearing  stations.  He 
presented  the  problem  in  so  clear  and  concise  a  way  that  I  would  hke  to  reproduce 
his  letter: 

"Sir, — I  have  been  reading  with  interest  recent  articles  in  the  Journal  on  blood  trans- 
fusions in  casualty  clearing  stations.  Apparently  one  of  the  chief  troubles  is  the  question 
whether  or  not  the  recipient's  plasma  will  hemolyze  the  corpuscles  of  the  donor. 

"Surely  this  difficulty  might  be  avoided  by  not  transfusing  the  corpuscles  at  all,  but  only 
citrated  plasma,  which  would  be  easy  to  keep  and  easy  to  give.  There  is  abundant  clinical 
and  experimental  evidence  that  it  is  not  the  corpuscles  that  are  wanted,  but  the  ideal  fluid 
for  keeping  blood  pressure  at  its  proper  level,  and  the  apparent  advantage  of  blood  is,  no 
doubt,  due  to  its  permanent  value  in  this  respect  and  to  its  food  value.  A  man  apparently 
dying  from  hemorrhage  is  not  dying  from  lack  of  hemoglobin,  else  severe  cases  of  anemia 
would  die  long  before  they  do,  but  from  draining  away  of  fluid,  resulting  in  devitalization 
and  low  blood  pressure. 
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"May  I  at  least  recommend  a  trial  of  this  method,  controlled,  let  us  say,  by  an  equal 
number  of  whole  blood  transfusions  and  an  equal  number  of  gum  acacia  (not  less  than  6  per 
cent  I  cases? — I  am,  etc. 

Gordon'  R.  Ward 
Captain  R.A.M.C.  (S.R.)" 

It  would  seem  that  this  suggestion  lay  dormant  for  15  years.  In  1933  Filatox 
and  his  co-workers  (58)  used  plasma  extensively  in  ca.ses  of  bums  and  shock. 
They  found  that  plasma  can  be  stored  for  many  months.  The  plasma  bank  was 
popularized  in  this  country  by  Strumia  (59). 

The  great  advantage  of  the  citrated  plasma  transfusion  is  the  fact  that  grouping 
of  donor  and  recipient  is  unnecessary-.  Thus  it  is  eminenth*  fitted  for  immediate 
action  on  the  battlefield  in  ca.ses  of  severe  shock  and  extensive  bums.  However, 
the  great  enthusiasm  for  plasma  seems  already  somewhat  on  the  wane.  For 
instance,  Colonel  Churchill  (the  well-known  Boston  .surgeon,  at  present  in  North 
.\frica)  stated  recently,  "There  is  need  for  whole  blood  transfusions  in  the  treat- 
ment of  a  significant  portion  of  the  wounded.  Plasma  is  not  an  adequate  sub- 
stitute in  the.se  cases." 

During  the  last  war  (1918)  Robertson  reported  transfusion  with  preserved 
red  blood  cefU;,  a  method  which  has  been  revived  recently.  In  his  very  inter- 
esting paper  he  quotes  the  experimental  work  of  Rous  and  Turner  (60).  They 
showed  in  rabbits  that  it  is  possible  to  preserve  red  blood  cells  for  several  weeks 
in  a  .solution  of  dextro.se  and  citrate  when  kept  at  ice-box  temperature.  Rol)erT- 
.son  (61)  gave  transfusions  of  preserved  red  blood  cells  at  casualty  clearing  sta- 
tions during  a  msh  jjeriod.  A  quantity  of  blood  was  stored  up  beforehand  ready 
when  needed.  The  blood  was  kept  for  vary-ing  periods  up  to  26  days 
before  transfusion. 

Plasma  and  red  blood  cells  .suspensions  may  be  used  in  an  emergency.  How- 
ever, they  will  never  fully  replace  whole  blood.  After  all  they  represent  only 
certain  parts  of  the  blood  constituents  and  thus  lack  the  biological  value  of  wholo 
blood. 

Is  it  not  remarkable  that  .so  small  an  addition  to  our  knowledge,  namely,  that 
sodium  citrate  mi.xed  with  blood  at  the  rate  of  0.2  per  cent  instead  of  1  per  cent 
prevents  coagulation  of  the  blood,  made  possible  citrated  blood  and  citrated 
plasma  traasfusions  thereby  saving  .so  many-  lives  in  peace  and  war? 
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COLEY'S  MIXED  TOXIXES  OF  ERYSIPELAS  AXD  PRODIGIOSUS 


Report  of  Two  Cases  of  Inoperable  Sarcoma  Treated  by  Coley's  Method 
HOWARD  LILIENTHAL,  M.D. 

[New  York] 

prefatory  note  on  dr.  MEYER 

Fifty-seven  years  ago  I  first  met  and  admired  Ur.  Alfred  Meyer  as  a  physician 
and  as  a  friend.  His  kind,  sympathetic  and  skillful  service  rendered  in  mj-  own 
family  will  always  be  gratefully  remembered. 

Our  acquaintance  began  soon  after  my  entering  The  Mount  Sinai  Hospital 
as  an  intern  late  in  1886. 

One  day,  sitting  at  the  table  in  the  reception  room  for  the  Attendings  on  their 
visits  to  the  hospital,  there  appeared  a  brisk  yet  dignified  medical  man,  promptly 
greeted  by  the  House  Phj-sician  who,  rising  with  respect,  presented  himself  for 
service.  Of  course  I,  too,  rose,  wondering  who  this  blond-bearded  3-oung  man 
might  be  and  I  was  introduced  by  Dr.  E.  J.  Ware,  the  "House,"  to  Dr.  Alfred 
iNIeyer.  He  casually  returned  my  salute  and  with  agile  steps  led  the  way  to 
the  medical  wards,  leaving  me  to  my  meditations.  He  didn't  seem  any  older 
than  I,  just  out  of  the  medical  school. 

As  I  became  better  acquainted  with  Dr.  Meyer,  he  impressed  me  more  and 
more.  His  manner  of  examining  a  new  patient  held  one's  attention.  I'll  not 
attempt  to  describe  his  quick  but  convincing  motions,  his  top-to-bottom  going- 
over  of  the  patient  beginning  with  the  head  and  ending  with  a  minute  inspection 
of  the  toe-nails;  his  thoroughness  was  invariably  convincing. 

My  term  of  service  was,  at  last,  finished  and,  in  the  early  years  of  practice  the 
younger  medical  men  occasionally  referred  problem  cases  to  me  for  an  opinion 
or  even  for  operation.  When  some  one  came  bringing  a  note  of  introduction 
from  Dr.  Meyer  it  was  a  genuine  compliment  and  an  indication  to  me  that  I  was 
about  to  Arrive. 

IMost  of  these  patients  were  from  his  general  practice  and  recentlj-  on  going 
over  my  records  I  found  more  than  thirty-.  It  was  not  until  years  later  that  he 
became  the  distinguished  figure  which  has  marked  his  life,  in  Thoracic  ^ledicine. 

*       *  * 

Two  cases  of  malignant  tumor  treated  hy  the  toxines  of  erysipelas  and  bacillus 
prodigiosus  (Coley's  fluid). 

Case  1.  Henry  B.,  a  merchant,  aged  48,  came  to  me  from  Dr.  Meyer  on  November  13, 
1901.  His  history  had  been  irrelevant  until  about  nine  months  before  when  he  began  to 
suffer  pain  in  the  axillary  line  of  the  left  chest-wall  and  a  sausage-shaped  swelling  appeared 
involving  the  seventh  and  eighth  ribs;  the  visible  tumor  had  been  noted  only  about  five 
weeks  before  the  visit  and  there  had  been  loss  of  body-weight  almost  from  the  beginning. 
Medical  treatment  including  the  administration  of  iodide  of  potassium  had  been  without 
avail. 
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On  examination  the  mass  was  about  five  inches  in  length;  it  was  elastic  and  yielded  a 
crackling  sensation,  occasionallj-  noted  in  sarcoma  and,  rareh',  in  tuberculous  swelling  of 
bone.    Xo  cough  or  other  respiratory  phenomena  were  present. 

Thirty  years  ago  x-ray  examination  was  by  no  means  as  accurate  as  today  so  it  is  hardly 
surprising  that  we  were  unable  to  add  anything  material  to  the  diagnosis  and  exploratory 
incision  was  therefore  advised. 

Mr.  B.  entered  the  private  pavilion  of  The  Mount  Sinai  Hospital  and  two  days  after  my 
first  examination  the  operation  was  performed  under  nitrous  oxide  anesthesia. 

Procedure:  An  incision  eight  inches  long  was  made  over  the  seventl  rib  and  parallel  with 
it  but  not.  at  first,  invading  the  bone.  Xeedle  aspiration  through  the  depths  of  the  wound 
withdrew  blood-stained  serous  fluid  with  no  coagula.  On  further  exploration  the  pleura 
•was  entered  for  digital  examination  but  nothing  abnormal  was  found. 

A  section  of  the  chest-wall  with  ribs,  pleura  and  muscle  was  taken  away  and  another 
smaller  cyst  higher  in  the  parietal  thorax  was  discovered  and  also  excised.  The  wound 
was  sutured  leaving  room  for  gauze  drainage  which  was  extracted  two  days  later. 

Healing  was  primarj-  and  prompt  recovery  followed  with  great  relief  of  the  symptoms. 
On  November  27,  only  12  days  after  operation  the  patient  was  discharged  as  "improved." 

Dr.  F.  S.  Mandlebaum,  our  pathologist,  reported  that  the  specimen  was  melanotic. 
"The  tumor  is  a  pigmented  sarcoma  of  the  mixed  fibromatous  type;  the  prominent  feature 
of  the  tumor  is  the  infiltration  of  the  sarcomatous  tissue  by  pigmented  cells." 

I  insisted  that  Mr.  B.  .should  come  frequently  to  my  office  and  a  few  weeks 
later  thickening  of  the  .scar,  especially  at  its  extremities  indicated  recurrence  in 
the  bone  which  forbade  further  operative  procedure.  However,  I  had  .seen  good 
results  and  even  recoveries  in  sarcoma,  though  not  of  the  melanotic  variety, 
following  treatment  by  injections  of  the  mixed  toxines  of  erysipelas  and  bacillus 
prodigiosus  fColey's  fluid)  and  it  was  decided  that  this  form  of  therapy  should 
be  carried  out,  without  the  patient's  residence  in  the  hospital. 

Daily  inoculations  were  made  into  the  region  of  the  recurrence,  beginning  with 
half  a  minim  and  gradually  increasing  the  dose.  The  patient  kept  records  of 
his  body-weight  and  temperature  as  well  as  his  subjective  sensations  and,  from 
the  beginning  although  there  was  elevation  of  temperature,  he  felt  that  he  was 
improving.  When  a  single  dose  of  eight  minims  had  been  administered  it  was 
followed  by  a  chill  and  high  temperature  so  that  the  quantity  was  reduced  and 
yet,  in  spite  of  continued  injections  there  was  general  amelioration  to  an  astonish- 
ing degree,  with  rapid  decrease  in  the  size  of  the  tumor.  The  therapy  was  con- 
tinued as  long  as  there  was  general  improvement  even  for  a  time  after  all  trace  of 
the  tumor  had  disappeared  and  normal  health  had  returned. 

On  December  10,  1902,  I  pre.sented  Mr.  B.  before  the  New  York  Surgical 
Society,  apparently  perfectly  normal  and  weighing  more  than  he  ever  had.^ 
He  remained  well  for  about  nine  years  when  he  died  of  a  disease  not  associated 
new  growth. 

Case  2.  (Not  from  the  practice  of  Dr.  Meyer,  but  even  more  amazing  than  that  of  Mr. 
Henry  B.).  \  girl,  aged  two  years,  Phyllis  H.,  who  was  brought  to  me  by  Dr.  Alfred  W. 
Pollak  and  in  1927  was  presented  before  the  Surgical  Society.*  I  shall  here  give  only  a 
brief  report. 


«  Ann.  Surg.,  37  :  440,  19a3. 
*  Ann.  Surg.,  85:  615,  1927. 
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She  was  completely  paraplegic  because  of  the  extension  of  a  mediastinal  tumor  into  the 
spine.  An  exploratory  operation  with  rib  resection  had  been  performed  opening  the  right 
mediastinum  and  disclosing  a  large  inoperable  tumor.  A  specimen  of  considerable  size  was 
removed  and  submitted  to  Dr.  Maiidlebaum  who  made  a  report  of  Angiosarcoma,  not  pig- 
mented. Two  years  later,  Dr.  Gross,  then  Director  of  the  Laboratory,  reported  on  the 
same  specimen  as  hemangio-epithelioma,  not  pigmented.    Two  years  later,  following 


Fig.  1 


treatment  by  Coley's  toxins,  x-ray  examination  (Jaches)  failed  to  reveal  a  tumor  of  any 
kind. 

I  presented  a  microscopic  slide  of  the  tumor  to  the  late  Dr.  James  Ewing  and  from  his 
dictation  I  wrote  the  following:  "Malignant  cellular  tumor  of  embryo  type,  composed  of 
many  blood-sinuses  lined  by  two  or  more  rows  of  tumor  cells.  Very  delicate  stroma." 
He  considered  the  tumor  extremely  malignant. 

By  this  time  the  patient  had  been  treated  by  Dr.  Pollak  using,  at  my  sugges- 
tion, Cole3''s  method;  at  14  years  of  age  she  appeared  before  the  Surgical  Society 
walking  normally  and  with  no  deformity  visible.    A  series  of  roentgenograms 
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were  negative.  Those  interested  may  consult  the  .\nnals  of  Surgerj-  for  Decem- 
ber 1936.  Today,  August  14  1943,^  Phj  llis  called  upon  me  at  my  residence  and 
I  found  her  well  and  exceptionally  active  at  the  age  of  21.  The  thoracic  scar 
Avas  in  the  soft  parts  of  the  upper  right  thorax  only.  She  does  clerical  work  and 
is  interested  in  the  matters  which  concern  young  adults;  incidentally,  she  is  an 
attractive  girl  (fig.  1). 

The  influence  of  erysipelas  in  certain  mahgnant  growths  was  first  brought  to 
the  notice  of  the  profession  by  Sir  James  Paget  in  one  of  the  volumes  of  Clinical 
Lectures  and  Essays,  but  the  effect  was  noted  in  patients  who  contracted  the 
disease,  and  in  this  ca.se  the  er>-sipelas  might  become  uncontrollable.  It  was 
not  until  William  B.  Coley  made  experiments  with  the  toxines  of  eiysipelas 
instead  of  the  living  germs  that  the  method  began  to  assume  a  practical  form. 
Later,  Coley  found  that  the  addition  of  the  toxines  of  bacillus  prodigiosus  in- 
creased the  effects  of  the  injections.  The  method  is  especially  desirable  when 
the  tumors  are  inoperable. 

A  book  is  in  preparation  by  Dr.  Walker  E.  Swift,  of  Xew  York,  with  whom  are 
associated  Helen  Coley  Xauts,  the  late  Dr.  Coley's  daughter,  and  Colonel 
Bradley  L.  Coley,  M.C.,  now  in  the  United  States  Army  Senice.  It  is  con- 
templated by  the  writers  of  this  work  to  give  the  entire  histoiy  of  the  subject, 
the  names  of  the  various  manufacturers  of  the  fluid  both  in  this  countrj-  and 
abroad,  together  with  full  details  of  its  preparation  and  administration. 

There  will  also  be  reports  of  about  six  hundred  cases. 

From  my  own  experience  I  feel  convinced  that  in  the  near  future,  treatment 
hy  Coley's  toxines  will  be  given  a  fair  trial.  It  is  probable  that  the  discontinu- 
ance of  the  toxine  treatment  may  have  been  partly  due  to  roentgen-ray  therapy 
and  the  discovery-  of  radium.  The  toxines  have  the  advantage  of  acting  in 
generalized  tumors  even  when  there  are  distant  metastases  which  could  not  be 
reached  bj'  x-ray  or  radium. 

'  This  date  refers  to  the  time  the  article  was  completed  and  submitted  for  publication. 
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MORRIS  MANGES,  M.D. 
INew  York] 

For  fifty  years  I  have  enjoyed  the  association  with  Alfred  Meyer  as  a  friend  and 
as  a  colleague  I  wish  to  join  his  many  other  friends  in  this  tribute  celebrating, 
somewhat  in  advance,  his  ninetieth  birthday. 

Tradition,  though  deeply  rooted  in  The  Mount  Sinai  Hospital,  needs  occasional 
awakening.  Of  the  many  doctors,  nurses  and  patients  who  daily  enter  its  foyer, 
now  or  then,  one  may  glance  at  the  broad  marble  staircase  and  then  perhaps  look 
upward  to  the  large,  splendid  bronze  bust  with  the  inscription,  "Isaac  Wallach, 
Erected  in  Grateful  Recognition  of  his  Services  as  Director  and  President,  1877- 
1907."    What  memories  does  that  arouse  from  the  forgotten  past? 

Isaac  Wallach  was  born  in  Bavaria  in  1839.  When  he  was  three  years  old  his 
])arents  with  a  large  family  .settled  in  Hartford,  Connecticut.  Seven  .years  later 
they  moved  to  Xew  York  City,  which  became  their  home  for  the  rest  of  their  lives. 
He  was  educated  in  the  public  schools  and  then  was  employed  in  his  father's 
Thriving  business  in  cotton  goods.  He  and  his  older  brother,  with  whom  he  was 
associated  for  many  years,  were  ^•ery  successful  as  cotton  convert ors.  As  a  young 
man  he  married  Hannah  Frank  who  bore  him  a  son  and  four  daughters,  all  of 
whom  died  e.xcept  one  daughter. 

With  only  the  meager  public-schooling  of  that  day  he  later  accomplished  much 
as  evidenced  by  the  splendid  style  of  his  letters,  messages  and  annual  reports,  as 
well  as  his  public  speaking. 

Early  in  his  career  he  joined  the  several  charitable  societies  of  that  day,  but  he 
displayed  an  especial  interest  in  The  ]Mount  Sinai  Hospital.  He  was  elected  as  a 
Director  (as  the  position  was  known  in  that  day),  "Mce-president  in  1879,  and 
President  in  1896  until  1907.  He  resigned  because  of  poor  health  and  only  three 
months  later,  on  March  18,  1907,  he  died  at  the  age  of  68  years. 

Mr.  Wallach  was  a  commanding  figure  with  a  fine  face,  and  a  friendly  voice, 
affable  to  everybody,  everyone's  friend  and  advisor,  always  ready  to  receive  one 
at  his  office  or  at  home.  His  wife  always  complained  that  she  was  "jealous  of 
Lexington  Avenue."  He  was  equally  friendly  in  his  relations  with  his  associates 
on  the  Board  of  Directors  and  the  Medical  Board,  and  as  a  result  there  was 
complete  cooperation,  contributing  greatly  to  the  welfare  of  the  institution. 

The  foregoing  is  but  a  bare  outline  of  Wallach's  life.  But  those  thirty  years 
])layed  a  very  important  part  in  the  development  of  The  Mount  Sinai  Hospital 
which  had  grown  from  the  relatively  small  institution  on  Lexington  Avenue  to  the 
imposing  hospital  on  Fifth  Avenue. 

The  chronology  of  the  many  changes  may  be  found  in  the  historical  notes  in  the 
Annual  Report  of  1941,  "the  90th  Anniversary  Year,  1852-1942"  and  also  in  the 
recent  historical  exhibit.    One  may  hope  that  the  many  activities  under  Mr. 
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Wallach's  administration  or  under  his  guidance  will  be  detailed  more  fully  in 
future  installments  of  "The  Story  of  The  Mount  Sinai  Hospital"  appearing  in  the 
Journal  of  The  Mount  Sinai  Hospital,  which  is  so  ablv  edited  bv  Dr.  Joseph  H. 
Globus. 

But  I  shall  dwell  especially  on  Mr.  Wallach's  interest  in  ,';cience  and  medical 
education  which  he  evinced  for  so  many  years. 

His  annual  messages  had  many  references  to  his  favorite  topic.  One  special 
plea  was  made  in  1906  and  may  be  found  in  his  splendid  style  in  the  epigrammatic 
phrase  "Emblematical  of  its  threefold  mission,  may  its  banner  with  the  motto, 
■Benevolence,  Science,  Education',  wave  over  Mount  Sinai  for  all  time  to  come." 
(-\nnual  Report,  p.  49,  1906).  An  even  more  eloquent  plea  may  be  found  in  his 
annual  measage  of  1897  (Annual  Report,  p.  29-30),  and  must  be  quoted  in  full: 
"To  afford  proper  accommodation  for  pathological  and  microscopic  research  with. 
a  well-equipped  laboratory  as  nece.s.sary  now  in  hospital  service  as  the  operating 
room  for  the  Surgical  Department.  It  is  indeed  regrettable  that  for  the  lack  of 
room  these  requirements  cannot  be  sufficiently  provided  to  enable  our  hospital  to 
keep  in  line  with  modern  scientific  demands. 

"Benevolence  furnishes  the  means,  and  science  the  methods,  for  the  relief  of 
suffering  mankind.  They  stand  for  the  head  and  heart,  for  thought  and  feeUng; 
the  one  without  the  aid  of  the  other  is  without  avail;  united  they  cope  against 
disea.se  with  force  and  good  results.  Stimulated  by  these  two  factors,  hospitals 
and  charitable  institutions  are  established  where  both  benevolent  and  scientific 
work  have  their  place  and  sphere.  Science  has,  therefore,  a  just  claim  upon  the 
funds  furnished  by  the  benevolent  for  the  needed  facilities  and  appliances  for 
investigation  and  re.search,  not  only  into  the  many  recognized  medical  develop- 
ments of  this  scientific  age,  but  also  for  the  discovery  of  much  that  is  yet  hidden 
and  unknown  in  this  vast  region  for  study.  The  hospital  is  the  fmitful  field  for 
such  re.searches  and  tests.  Every  true  discovery  for  the  diagnosing  and  treat- 
ment of  disease  means  not  only  the  saving  of  life  for  its  patients,  but  for  the 
entire  human  race.  To  provide  proper  accommodations  and  equipment,  and 
better  enable  those  in  the  charge  of  this  Institution  to  carry  out  its  benevolent 
and  .scientific  objects,  we  appeal  to  many  in  our  community  who,  though  able,  do 
not  contribute  to  nor  share  in  this  inspiring  work.  Let  those  who  ha\-e  not  j'et 
joined  us  visit  the  wards  of  our  Hospital  and  see  for  them.selves  what  Ls  being 
done.  It  will  engender  the  feeling  that  they,  too,  should  bring  their  offering 
upon  this  altar  dedicated  to  humanity — for  what  greater  .satisfaction  than  to 
have  aided  in  a  cau.^e  which  serves  God  and  man,  one  which  is  sustained  by  the 
teachings  of  all  rehgious  and  social  laws?" 

Soon  after  the  opening  of  the  new  buildings  Mr.  Wallach  had  planned  a  formal 
inauguration  of  them  with  the  wide  participation  of  the  medical  profession.  He 
invited  Sir  William  Osier  in  the  hope  that  he  would  make  the  main  address. 
Osier  replied  that  he  would  be  glad  to  come  to  this  city  to  further  medical  educa- 
tion. How  Osier  found  time  one  may  infer  from  what  Har\-ey  Gushing  so  graph-  j 
ically  described  as  "that  hectic  year  of  1904  before  his  going  to  Oxford?" 
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Those  of  us  present  that  evening  will  recall  the  outstanding  meeting  with  Osier 
and  AVallach.  Recently,  Howard  Lilienthal  and  I  discussed  that  meeting  and  we 
agreed  about  the  splendid  speech  of  Mr.  Wallach  who  made  a  deep  impression 
upon  the  audience.  Dr.  Lilienthal  recalled  that  "he  spoke  on  architecture, 
finance,  and  especially  on  Education."  Osier's  address  was  a  most  interesting 
discussion  on  the  relations  of  the  hospital  and  the  clinic  in  medical  education. 

There  was  another  side  of  Isaac  Wallach  in  his  relations  as  a  humanitarian. 
An  unusual  example  of  many  years  ago  may  no^\•  be  told  by  me  as  a  survivor  and 
one  of  tho.se  concerned  in  the  affair  in  which  Mr.  Wallach  broke  one  of  the  most 
rigid  rules  of  the  hospital.  The  results  of  his  action  proved  most  satisfactory  to 
e^•eryone;  the  community  benefited  by  more  liberal  regulations  of  the  Board  of 
Health  and  by  the  establishment  of  the  new  Minturn  Hospital  for  the  private  care 
of  patients  with  contagious  diseases. 

For  many  years  the  Board  of  Health's  rules  for  contagious  diseases  in  hotels  had 
been  very  cruel  for  the  patients  and  their  relatives,  especially  for  those  exposed  to 
scarlet  fever.  It  was  imperative,  according  to  the  rules,  that  such  victims  be  re- 
moved to  Xorth  Brother  Island,  since  at  that  time  the  city  had  no  other  isolation 
hospital. 

The  newspapers  of  about  fifty  years  ago  were  full  of  the  details  of  the  story 
about  the  well  known  surgeon.  Dr.  William  T.  Bull  and  Mrs.  James  Blaine,  Jr., 
the  widow  of  the  son  of  the  national  political  figure.  Senator  Blaine,  who  had 
almost  lost  the  Presidential  election  for  Grover  Cleveland.  Mrs.  Blaine  and  her 
child  had  been  living  in  a  hotel  which  was  about  to  be  torn  down  for  a  new  build- 
ing when  the  child  contracted  scarlet  fever.  In  accordance  with  the  rules,  the 
Board  of  Health  ordered  the  transfer  of  the  child  to  North  Brother  Island,  but 
Dr.  Bull  insisted  upon  the  right  of  Mrs.  Blaine  to  have  a  full  quarantine  in  the 
deserted  hotel  and  he  won  a  long  fight  for  the  mother  and  the  child.  At  the  same 
time  the  prize  bachelor  surgeon  succumbed  to  the  charms  of  the  widow  and  they 
were  married  soon  afterward. 

One  early  morning,  during  the  same  period,  Mr.  Wallach  telephoned  me  to 
come  to  his  home  on  an  important  matter  which  could  not  be  discussed  on  the 
telephone.  When  I  arrived  at  his  home  he  informed  me  most  confidentially  that 
Edward  Lauterbach,  the  well  known  lawyer  who  had  been  a  director  of  the 
hospital  and  had  cared  for  its  legal  affairs  for  many  years,  had  communicated 
with  him  with  regard  to  an  important  client  of  Mr.  Lauterbach,  a  Mrs.  Minturn, 
w  ho  was  living  in  a  very  well  known  hotel  where  her  child  had  been  stricken  with 
scarlet  fever.  The  Board  of  Health  demanded  the  transfer  of  the  child  to  North 
Brother  Island.  The  problem  presented  to  Mr.  Wallach  concerned  the  rigid  rule 
forbidding  admission  to  the  hospital  of  all  persons  with  contagious  disease;  and 
if  by  some  chance  a  patient  already  in  the  hospital  became  afflicted  by  a  con- 
tagious disease  he  was  to  be  Cjuarantined  in  a  small  building  in  the  hospital  yard. 
Mr.  Wallach  decided  tliat  Mrs.  Minturn  and  her  child  should  be  assi.sted  in  her 
difficult  situation  and  he  asked  me  to  take  care  of  the  case.  The  child  was  trans- 
ferred at  night  from  the  hotel  to  the  quarantine  building  in  the  hospital  yard. 
All  the  doctors  and  nurses  concerned  never  revealed  the  secret.    Mrs.  Minturn 's 
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deep  gratitude  and  thanks  to  !Mr.  A^'allach  Avere  e\  idenced  soon  afterward  when 
she  bought  land  on  East  16th  Street  to  estabHsh  a  private  liospital  for  contagious 
diseases.  The  building  was  erected  in  1896  and  became  known  as  the  Minturn 
Hospital,  which  later,  in  1928,  incorporated  with  the  Willard  Parker  Hospital. 

An  exceedingly  important  chapter  in  the  history  of  The  Mount  Sinai  Hospital 
is  little  known.  It  recalls  the  vital  changes  made  in  the  origmal  plans  for  the 
then  developing  institution  and  well  reflects  the  wisdom  of  President  Wallach 
and  his  associates.  While  the  new  building  was  being  erected  a  great  financial 
disaster  occurred  as  the  result  of  one  of  the  most  unfortunate  combinations  of 
circumstances  in  financial  history  when  Morgan  in  1901  formed  the  United 
States  Steel  Company  which  paid  untold  millions  to  Carnegie,  Schwab,  and  their 
Pittsburgh  partners.  Old  Xew  Yorkers  may  recall  the  in^•asion  of  the  thirty-two 
overnight  millionaires  who  like  a  swarm  of  locusts  bought  everything,  especiall}^ 
the  favorite  real  estate  on  Fifth  Avenue  for  their  palaces.  Reminders  of  this 
epoch  are  the  chateaus  of  Carnegie,  Frick  and  Schwab.  The  disastrous  result 
was  that  all  prices  climbed  skyward.  Shortly  thereafter  the  well  known  North 
Pacific  panic  occm-ied,  followed  by  another  crisis  a  year  later  which  upset  every- 
thing, especially  steel  and  building  materials.  The  builders  were  vmable  to  live 
up  to  their  contracts  and  unless  aided  they  failed. 

Over  two  million  dollars  had  already  been  collected  for  the  new  buildings,  a 
very  large  sum  even  for  those  days,  and  the  Jewish  community  was  unable  to 
respond  further  to  the  frantic  appeals  by  the  hospital  authorities.  The  situation 
was  partially  hidden  in  the  hospital's  Annual  Report  of  1901,  by  the  short 
laconic  statement:  "The  loss  of  funds  and  the  shortage  of  supplies  have  changed 
the  plans  of  the  new  buildings  and  everything  has  been  cut  to  the  bone."  Thus, 
great  changes  in  the  plans  became  necessary  and  resulted  in  the  loss  of  the  pro- 
jected sixth  floor  for  all  the  buildings  on  100th  Street  and  in  the  complete  upset 
of  almost  all  the  floor  plans. 

It  is  hard  to  believe  today  how  well  the  ideas  for  the  original  buildings  wcic 
conceived  by  the  Board  of  Directors  and  the  Medical  Board,  as  represented  in  t  he 
prize  plans  of  Arnold  Brunner.  The  medical  and  surgical  buildings  hatl  six 
floors.  The  first  floor  had  space  for  administration  and  mixed  rooms;  the  next 
four  floors  were  to  be  used  for  two  male  and  two  female  wards,  while  the  sixth 
floor  was  to  be  di\  ided  for  the  special  departments  of  neurology,  gynecolo^x , 
genito-urinary,  dermatologj',  eye,  ear,  nose  and  thi-oat  services.  The  adminis- 
tration building  also  was  to  have  a  sixth  floor  to  provide  additional  single  rooms 
for  the  house  staff  and  employees. 

What  one  must  emphasize  is  the  master  floor  plan  for  the  medical  and  suigical 
services;  they  were  perfect  in  every  detail.  The  lai-ge  wards  were  plann(Ml  as 
they  are  now,  but  what  was  considered  new  at  that  time  was  a  special  examiiiiiif; 
room  with  a  large  window  and  good  light  at  the  end  of  each  floor;  a  laboratoi  N 
for  each  floor  and  special  rooms  for  very  sick  patients.  There  even  was  a  lariiv 
clo.set  in  the  medical  building  for  a  portable  tub  which  was  utilized  in  those  (la  \  s 
for  hydrotherapy  for  patients  with  typhoid  fever.    In  the  same  medical  building 


ISAAC  WALLACH  AND  THE  MOUXT  SIXAI  HOSPITAL 


631 


on  the  basement  floor  was  a  hydrotherapy  department  with  provisions  for  baths, 
massage  and  electric  treatments.  This  space  was  used  later  for  the  enlarged 
(luarters  of  the  x-ray  department. 

The  serious  changes  caused  by  the  curtailed  plans  were  felt  by  all  the  specialties 
due  to  the  loss  of  the  two  sixth  floors.  Some  of  the  departments  were  reduced  to 
small  wards;  some  to  a  few  beds  scattered  in  the  large  wards,  while  the  others 
were  limited  to  the  visits  of  consultants!  The  administration  building  had  fared 
best  of  all  since  it  had  lost  only  its  top  floor,  crowding  the  house  staff  and  the 
employees  into  smaller  quarters. 

A  sixth  floor  has  recently  been  erected  on  the  Administration  Building  affording 
additional  space  which  has  been  so  badly  needed.  If  only  those  sixth  floors  of 
the  original  Brunner  plans  could  have  been  used  to  round  out  those  brilliant  ideas 
of  over  fifty  j-eai-s  ago! 

These  pages  may  remind  the  present  generation  of  how  much  is  due  to  Isaac 
Wallach  and  to  those  many  years  during  which  he  guided  The  Mount  Sinai 
Hospital,  thus  contributing  so  much  to  its  present  high  status. 


THE  ELECTROCARDIOGRAM!  IX  UNCOMPLICATED  DISEASE  OF 
THE  GALL  BLADDER  AND  THE  CHANGES  INDUCED 
BY  OPERATION 

ELI  MOSCHCOWITZ,  M.D. 
[New  York] 

That  affections  of  the  gall  bladder  and  coronary  artery  disease  are  frequently 
associated  is  a  well  attested  observation.  Thus  Schwarz  and  Herman  (1)  in  a 
study  based  on  109  cases  found  63.3  per  cent  associated  with  myocardial  disease, 
of  which  56.5  per  cent  were  combined  with  obesity.  Walsh,  Bland,  Taquini 
and  White  (2)  in  a  study  of  2,737  post-mortem  observations  found  that  gall 
bladder  disease  occurred  twice  as  often  in  patients  with  coronary  artery  disease 
as  in  those  with  normal  coronary  arteries.  They  hold  that  some  factor  or  fac- 
tors related  in  part  at  least  to  the  ageing  process  is  apparently  responsible  for 
this  association.  Breyfogle  (3)  in  a  statistical  study  of  1,493  autopsy  records, 
found  that  there  was  a  striking  and  positive  association  regardless  of  age  and  sex 
between  gall  bladder  disease  and  coronary  artery  disease  where  the  latter  is  the 
direct  or  contributing  factor  toward  death.  Of  a  total  of  363  cases  with  gall 
bladder  di-sease,  coronary  di-sease  was  associated  in  79.  Tennant  and  Zimmer- 
man (4)  in  a  .series  of  1,600  autopsies  showed  that  there  is  a  significant  association 
between  the  occurrence  of  heart  di.sea.se  in  general  and  gall  bladder  disease. 
However,  they  also  showed  by  biometric  studies  that  there  apparently  is  no 
significant  association  between  the  two  lesions  in  an  age  period  in  which  most 
of  the  instances  of  each  lie.  We  are  in  accord  with  this  view  and  for  the  added 
reason  that  overweight  and  its  frequent  concomitant,  hypertension,  tend  to 
equalize  the  incidence  of  the  association. 

Of  greater  clinical  significance  is  the  simulation  of  pain  of  coronary  di.sease  by 
an  attack  of  cholelithiasis  with  or  without  cholecystitis.  In  such  instances, 
electrocardiographic  interpretation  is  of  decisive  moment.  Unfortunately,  such 
an  interpretation  is  sometimes  equivocal  so  that  doubt  arises  as  to  whether  the 
patient  is  afflicted  with  one  or  both  maladies  or  both  simultaneously.  The 
reason  for  this  lies  in  the  fact  that  numerous  observers  report  changes 
in  the  electrocardiogram  arising  from  uncomplicated  disease  of  the  gall  bladder, 
as  proven  by  the  di.sappearance  of  these  changes  after  operation.  Thus  Strauss 
and  Hamburger  (5)  report  three  cases  of  ventricular  extrasystoles  which  disap- 
peared within  an  hoiu-  or  two,  four  days  and  one  week  respectively  after  opera- 
tion.   Fitzhugh  and  Wolferth  (6)  report  in  detail  three  ca.ses: 

Case  1.  A  woman,  aged  60,  complained  of  severe  precordial  pain  radiating  to  the  left 
shoulder,  usually  nocturnal,  rarely  induced  by  exertion.  These  sj'mptoms  were  present 
intermittently  for  many  years.  The  electrocardiogram  showed  frequent  extrasystoles,  a 
tendency  to  left  axis  deviation  and  the  T  waves  were  inverted  in  all  three  leads.  These 
changes  were  regarded  as  evidence  of  severe  myocardial  disease.  X-ray  showed  a  non 
visualizing  gall  bladder.  Six  weeks  after  operation,  the  T  waves  were  upright  in  leads  '. 
and  II  and  of  normal  amplitude.  Four  years  later,  the  patient  is  well  and  leads  i 
normal  life. 
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Case  2.  A  woman,  aged  38,  some  years  previously  suffered  severe  precordial  pains  with 
fainting.  Shortly  after  she  had  another  attack,  was  then  well  except  for  vague  precordial 
pain  and  left  upper  quadrant  discomfort.  Two  weeks  before  consulting  her  physician,  she 
suffered  severe  pain  in  the  loft  upper  quadrant  with  precordial  pain  radiating  to  the  left 
arm.  X-ray  examination  showed  a  poorly  functioning  gall  bladder  with  calculi.  The 
electrocardiogram  showed  the  T  wave  practically  flat  in  lead  I  and  inverted  in  leads  II 
and  III,  and  a  diagnosis  of  myocardial  damage  was  made.  Cholecystectomy  was  per- 
formed.   Three  months  later  the  electrocardiogram  was  normal. 

Case  3.  A  woman,  aged  47,  had  sj'mptoms  of  gall  bladder  disease  with  attacks  of  pain 
in  the  right  upper  quadrant.  For  the  past  two  years  she  suffered  severe  precordial  pain 
associated  with  flatulence,  most  distressing  at  night  and  not  induced  by  exercise.  The 
electrocardiogram  showed  a  left  ventricular  preponderance  and  inversion  of  the  T  waves 
in  leads  II  and  III.  A  diagnosis  of  myocardial  damage  was  made.  Cholecystectomy  was 
performed.  Th(>  eli  ctiocardiogram  eight  months  later  showed  the  T  waves  upright  in 
lead  II  with  normal  amplitude. 

These  authors  observed  three  other  cases,  not  reported  in  detail,  in  which  the 
electrocardiogram  showed  deviations  from  the  normal,  mostly  inverted  T  waves, 
and  in  which  operation  completelj'  restored  the  ciu-ves  to  normal.  They  be- 
lieve that  gall  bladder  disease  m?L\  cause  a  myocardial  damage  which  is  re- 
versible. 

Boas  and  Levy  (7)  report  the  case  of  a  man,  aged  41  years,  who  in  1932 
presented  a  history  of  precordial  pain  on  walking.  The  electrocardiogram  was 
normal.  In  1937  he  suffered  severe  abdominal  cramps  with  sharp  precordial 
pain  and  vomiting,  followed  on  the  third  day  by  icterus.  The  electrocardio- 
gram showed  the  T  waves  practically  flat  in  all  three  leads.  Operation  revealed 
a  cholecystitis  with  gravel  in  the  common  duct.  Six  weeks  later  the  electro- 
cardiogram was  normal  and  the  patient  was  free  from  symptoms. 

Weiss  and  Hamilton  (8)  studied  the  electrocardiogram  of  21  patients  with 
chronic  cholecystitis  with  cholelithiasis  who  underwent  surgery.  In  none  were 
chest  pains  significant  of  angina  pectoris  present.  A  significant  electrocardio- 
gram was  found  in  four  cases,  as  evidenced  by  inverted  T  waves  and  in  one  pa- 
tient depression  of  the  vST  interval  in  lead  II.  In  three,  the  electrocardiogram 
returned  to  normal  after  operation;  in  the  fourth  the  patient  had  hypertensive 
disease. 

Willius  and  Fitzpatrick  (9)  in  discussing  the  relationship  of  chronic  infection 
of  the  gall  bladder  to  di.sease  of  the  cardiovascular  system  report  numerous  in- 
stances of  electrocardiographic  changes  in  34  per  cent  of  their  cases;  auricular 
fibrillation,  T  wave  negativity,  delayed  AV  conduction  (2  cases),  aberration 
of  the  QRS  complexes  and  premature  contractions. 

Buchbinder  (10)  in  a  measure  confirmed  these  clinical  observations  experi- 
mentally. After  ligation  and  division  of  the  common  bile  duct  in  puppies,  the 
most  frequent  abnormality  is  inversion  of  the  T  wave.  Of  nine  instances  in 
which  jaundice  was  produced,  six  developed  negativity  of  the  T  wave.  In  two, 
the  T  wave  was  inverted  in  all  leads,  in  another,  negativity  occurred  in  leads  II 
and  III,  and  in  two  others  in  leads  I  and  III.  These  changes  developed  between 
the  third  and  sixty-fifth  day.  The  negativity  was  tiansient  in  most  instances 
and  was  permanent  in  only  a  few.    In  no  case,  was  there  observed  a  prolonged 
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PR  inter\  al  or  an  aberrant  QRS  complex.  He  regards  the  mechanical  factor 
produced  by  distension  of  the  intra-  and  extrahepatic  ducts  as  a  cause  of  dis- 
turbed rhythms  accompanying  certain  cases  of  cholecystitis  without  frank 
jaundice. 

The  following  case  is  reported  not  merely  to  corroborate  the  thesis  of  this 
paper,  but  more  especially  to  record  an  instance  of  an  unusual  change  in  the 
electrocardiogram  that  has  been  reported  by  only  one  previous  set  of  observers 
(Willius  and  Fitzpatrick). 

CASE  REPORT 

History.  A  man,  aged  44  ^-ears,  who  had  hitherto  been  in  good  health  except  for  an  at- 
tack of  nephrolithiasis  with  the  passage  of  a  uric  acid  stone  some  two  years  previously,  was 
suddenly  seized  with  a  severe  precordial  pain,  non-radiating,  accompanied  by  nausea  and 
vomiting.  The  pain  subsided  promptly  after  a  hypodermic  injection  of  morphine  sulfate 
gr.  1  and  he  was  admitted  to  The  Mount  Sinai  Hospital  for  observation. 


Fig.  2.  Kk-ctrocardiofrrani  taken  sixteen  days  aft( 
cardiogram  except  for  left  ventricular  preponderance 


oi)erati<)ii  showing  normal  electro- 
PR  interval  now  .16  to  .20  second. 


Examination:  There  was  no  rise  in  temperature  and  the  leucocyte  and  differential  count 
was  perfectly  normal.  The  heart  sounds  were  regular,  rate  64,  no  murmurs;  tlie  epigastrium 
was  not  tender.  The  electrocardiogram  (fig.  1)  in  addition  to  a  left  ventricular  preponder- 
ance showed  a  distinctly  prolonged  PR  interval  (.30  sec.)  and  in  view  of  the  precordial  pain, 
a  diagnosis  of  coronary  disease  was  considered.  However,  a  gall  bladder  x-ray  taken  two 
daj's  later  showed  non-visualization. 

Course:  Cholecystectomy  performed  bj'  Dr.  Ralph  Colp  revealed  four  fairly  large  faceted 
calculi.  Convalescence  was  uneventful.  An  electrocardiogram  (fig.  2)  taken  16  days  after 
operation  showed  a  normal  PR  interval.    The  patient  has  been  well  since. 


COMMENT 

It  is  e\  ident  that  imcomplicated  disease  of  the  gall  bladder  may  affect  the 
electrocardiographic  curve,  the  predominant  change  being  flattening  or  inversion 
of  the  T  waves  in  two  or  more  leads.  The  precise  mechanism  is,  in  the  light  of 
our  present  knowledge,  entirely  hypothetical.  It  is  plausible  to  think  that  there 
is  latent  myocardial  dvsfunction  due  to  coronary  sclerosis  which  renders  the. 


ELECTROCARDIOGRAM  AND  GALL  BLADDER 


635 


electrocardiographic  curve  more  susceptible  to  changes  consequent  upon  the 
trauma  of  the  superimposed  malady  within  the  gall  bladder.  This  can  only  be 
determined  with  certainty  b}'  a  follow-up  of  a  large  series  of  such  recorded  cases. 
However,  the  fact  that  the  age  of  some  of  the  patients  is  lower  than  that  in 
which  clinical  coronary  disease  usually  arises  argues  against  this  possibility. 

CONCLUSIONS 

Uncomplicated  gall  bladder  disease  may  aflfect  the  electrocardiographic  curve, 
as  proven  by  its  restoration  to  normal  after  operation.  In  the  majority  of 
instances  the  changes  represent  flattening  or  inversion  of  the  T  waves,  less  fre- 
quently extrasystoles. 

A  case  is  reported,  the  third  on  record,  in  which  the  change  was  represented 
b}^  a  prolonged  PR  interval.  The  mechanism  whereby  these  changes  occur  is 
not  clear. 
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THE  EVOLUTION  OF  THE  TREATMENT  OF  PULMONARY 
TUBERCULOSIS  BY  MECHANICAL  (SURGICAL)  ^lEASURES 


H.\ROLD  XEUHOF,  M.D. 
[New  York  City] 

It  is  fitting  that  a  survey  of  the  evolution  of  mechanical  measures  devised  to 
control  pulmonary  tuberculosis  should  be  included  in  a  volume  dedicated  to 
Alfred  Meyer,  an  American  pioneer  in  treatment  by  pneumothorax.  Collapse 
therapy  by  pneumothorax  not  only  was  the  initial  method  boldly  conceived  by 
Forlanini  but  also  remains  the  procedure  by  which  the  greatest  number  of  cura- 
tive results  can  be  and  are  achieved.  This  is  all  the  more  remarkable  in  view 
of  the  many  other  .surgical  measures  which  have  been  advocated  and  employed. 
Indeed  one  may  say  that  there  would  be  scarcely  any  place  for  other  mechanical 
measures  in  the  treatment  of  pulmonary  tuberculosis  were  pneumothorax  therapy 
initiated  in  good  time  in  the  great  preponderance  of  cases.  To  state  it  in  another 
way  it  can  be  .said  that  the  development  of  other  surgical  measures  which  are  for 
the  most  part  le.ss  effective  and  surely  more  dangerous  and  mutilating  really  has 
taken  place  because  pneumothorax  either  has  been  omitted  or  has  been  begun 
too  late.    Pneumothorax  remains  the  sovereign  remedy. 

The  pioneers  had  a  clear  idea  of  the  purpose  of  pneumothorax  which  was  and 
is  to  collapse  the  tuberculous  cavity.  Following  them,  however,  a  school  of 
thought  aro.se  which  maintained  that  the  objective  of  mechanical  measures  of 
any  sort  was  a  form  of  rest  applied  to  the  affected  lung  as  well  as  a  change  in  the 
circulation  of  blood  and  lymph  re.sulting  from  the  relaxation  of  the  lung.  This 
thought  led  to  the  development  of  two  methods  of  surgical  treatment,  phrenicec- 
tomy  and  paravertebral  thoracoplasty,  which  now  will  be  briefly  discu.ssed. 

Concerning  phrenicectomy,  a  mea.sure  of  rest  and  relaxation  of  the  upper  lobe 
was  thought  to  be  achieved  by  the  elimination  of  the  rhythmic  pumping  action 
of  the  diaphragm.  The  theory  was  that  the  healing  of  cavities  in  the  upper 
lobe  was  thereby  in\  ited.  In  the  case  of  caxnties  in  the  lower  lobe  the  direct 
compression  produced  by  the  elevation  of  the  diaphragm  was  believed  to  be  the 
effective  factor.  Usually  phrenicectomy  was  employed  after  pneumothorax  had 
been  attempted  and  had  failed  but  there  were  some  who  advocated  phrenicec- 
tomy as  a  better  method  than  pneumothorax  under  specified  circumstances.  In 
any  event  phrenicectomy  has  been  practised  in  many  thou.sands  of  ca.ses.  A 
vast  literature  has  come  in  its  wake.  Such  a  literature,  by  the  way  largely  con- 
tributed by  proponents  of  the  method,  renders  bold  a  categoric  statement  to  the 
effect  that  the  method  is  of  little  value.  It  appears  safe  to  say,  however,  that 
phrenicectomy  can  be  proven  to  result  in  the  collap.se  of  cavities  only  in  rare 
instances,  and  thus  at  best  .should  be  regarded  today  as  worthy  of  trial  only  in 
carefully  selected  ca.«es. 

Pa.ssing  reference  can  be  made  to  a  feature  of  the  technicjue  of  phrenicectomy 
which  is  undesirable.  Fiist  it  should  be  said  that  there  was  early  recognition  of 
the  fact  that  the  acce.'^sory  jihrenic  nerve  as  well  as  the  main  trunk  would  reciuire 
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severance  in  order  to  produce  complete  paralysis  of  the  diaphragm.  Because  the 
objective  was  a  prolonged  paralysis  of  the  diaphragm  and  because  the  accessory 
phrenic  ner\'e,  situated  behind  the  parent  trunk  in  the  neck,  joined  the  main 
nerve  at  a  variable  point  and  often  within  the  thorax,  there  was  evolved  an 
operation  which  consisted  of  a\ailsion  of  the  main  trunk  in  the  neck.  This 
violently  traumatic  procedure  was  of  course  effective  since  the  accessory  as  well 
as  the  main  trunk  were  detached  but  it  left  in  its  wake  permanent  paralysis  of  the 
diaphragm.  It  came  to  be  realized  that  a  lasting  paralysis  of  the  diaphragm 
could,  for  a  variety  of  reasons,  prove  to  be  a  most  undesirable  condition.  It  can 
be  said  at  the  present  time  that  a  satisfactory  procedure  should  consist  of  a 
phrenic  operation  which  would  paralyse  the  diaphragm  for  about  six  months. 
From  three  to  eight  months  or  more  of  paralysis  of  the  diaphragm  can  be  obtained 
in  a  precise  surgical  manner  by  dissection  of  the  main  and  accessory  phrenics 
in  the  neck  followed  by  the  severance  of  the  accessory  nerve  and  then  the  sever- 
ance and  appi'oximation  by  suture  of  the  main  trunk.  There  is  no  longer  any 
justification  for  the  operation  of  avulsion  of  the  phrenic  nerve. 

Paravertebral  thoracoplasty  is  the  procedure  with  w-hich  Sauerbruch's  name  is 
commonly  associated.  The  operation  consisted  of  excision  of  small  segments  of 
the  ribs  in  the  paravertebral  region  with  the  object,  as  stated,  of  achieving  rest  of, 
and  altered  circulation  in,  the  lung.  It  is  of  interest  to  note  that  this  operative 
procedure  soon  superceded  that  of  widespread  removal  of  the  upper  ribs  which 
had  been  originally  advocated  for  the  purpose  of  producing  collapse  of  cavities 
but  was  found  to  be  too  dangerous.  Good  results  were  reported  by  Sauerbruch 
and  by  others  and  the  operation  therefore  was  very  generally  practised  through- 
out the  world.  Only  tardily  was  it  learned  that  the  "good  results"  consisted 
largeh^  of  "improvement"  or  "ability  to  return  to  work"  and  only  rarely  of  the 
collapse  of  ca\'ities  and  the  disappearance  of  tubercle  bacilli  from  the  sputum. 
Untold  thousands  of  patients  have  been  subjected  to  paravertebral  thoracoplasty 
but  collapse  of  cavities  can  have  resulted  only  rarely  because  the  operation  was, 
mechanicalh^  speaking,  defective. 

The  wave  of  reaction  against  the  poor  results  of  paravertebral  thoracoplasty 
led  to  selective  upper  thoracoplasty  in  which  long  segments  of  the  upper  ribs 
were  removed  in  order  to  achieve  collapse  of  cavities.  Essentially  this  was  a 
reversion  to  the  operation  which  had  been  originally  advocated.  Genuine  col- 
lapse of  cavities  was  now  obtainable  and  a  great  enthusiasm  for  the  operation 
naturally  was  engendered.  Unfortunately,  rather  indiscriminating  or  uncritical 
reports  of  excellent  results  in  great  numbers  made  their  appearance  in  the  litera- 
ture. There  resulted  a  period  in  which  there  was  an  assumption  that  a  suffi- 
ciently extensive  decostahzation  would,  generally  speaking,  lead  to  good  results 
in  the  true  sense  of  the  term  (collapse  of  cavities).  When  for  example  as  re- 
cently as  1933  I  presented  an  argument  in  favor  of  a  direct  release  of  stiff-walled 
cav-ities  by  an  advocated  procedure  which  I  termed  cavernolysis,  the  rebuttal 
by  surgeons  of  large  experience  was  that  cure  could  be  achieved  without  resort 
to  .such  measures  provided  long  enough  segments  of  ribs  were  removed.  Col- 
lapse of  caA-ities  was  achieved  unquestionably  in  a  substantial  proportion  of  cases 
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but  there  was  lacking  a  critical  analysis  of  results.  I  was  perhaps  the  first  to 
demonstrate  in  a  large  series  of  cases  the  value  of  bronchography'  in  disclosing 
the  results  of  thoracoplastic  procedures.  It  demonstrated  all  too  often  the  per- 
sistence of  a  cavity  or  cavities  which  could  not  be  identified  in  ordinary  roentgen 
films.  Subsequently  sectional  radiography  proved  to  be  extremely  useful  in 
revealing  the  persistence  after  thoracoplasty  of  perhaps  unsuspected  ca^^ties. 

The  reahzation  that  not  infrequently  cavities  remain  uncollapsed  by  thoraco- 
plasty no  matter  how  extensive  the  rib  resection  led  to  the  addition  of  release  of 
the  ca\-ity-bearing  portion  of  the  lung  in  selected  cases.  Of  the  various  pro- 
cedures which  have  been  advocated  for  the  purpose  that  devised  by  Semb  has 
been  most  \\idely  employed.  It  consists  of  a  liberal  release  of  much  of  the  upper 
lobe  so  that  the  diseased  portion  of  the  lung  can  descend  vertically  in  the  thorax. 
Thus  the  collapse  which  may  be  achieved  will  be  from  abo\^e  do\\Tiwards  and  not 
towards  the  vertebral  column  as  after  thoracoplasty  without  release  of  the  lung. 
Under  the  latter  circumstances  cavities  often  were  held  partly  open  because  the 
apex  of  the  lung,  not  being  released,  remained  a  point  of  attachment  from  which 
the  cavity  hung.  This  of  course  was  impossible  when  the  apex  was  released. 
Accordingly  a  higher  incidence  of  collapsed  caA-ities  could  be  anticipated  with  the 
Semb  technique  and  this  in  fact  proved  to  be  true.  However,  a  substantial 
proportion  of  failures  was  ineA-itable  since  a  ca\-ity  may  drop  a  considerable 
distance  but  its  collapse  depends  on  the  intrinsic  pull  within  the  lung.  In  the 
absence  of  much  elastic  recoil  the  ca\ity  may  be  but  little  affected  even  after 
wide  relea.se  of  the  upper  lobe.  In  order  to  aid  and  maintain  collap.«;e  I  (like 
others  I  am  sure)  have  manually  compressed  the  cavity  by  external  pressure  at 
the  time  of  release  of  the  upper  lobe  and  have  attempted  to  maintain  collap.se  by 
placing  a  purse  string  suture  through  thickened  pleura  (and  probabl\-  underlying 
lung)  around  the  depres.sed  area.  This  has  been  succes.sful  in  a  number  of  cases 
but  collapse  might  possibly  have  been  achieved  in  these  ca.ses  without  this  addi- 
tional step. 

A  direct  method  for  obtaining  collapse  of  cavities  has  been  the  intrapleural 
di\ision  of  adhesions  or  bands  suspending  cavities  from  the  superior  aperture  of 
the  thorax.  Excellent  re.sults  have  been  achieved  at  times  when  the  severance  of 
.such  adhesions  existing  in  the  form  of  bands  or  strings  has  re.sulted  in  release  of 
the  cavity-bearing  portion  of  the  lung.  Occasionally  widespread  dis.section  of  a 
more  broadly  adherent  upper  lobe  also  has  given  results  although  under  such 
circumstances  the  incidents  of  good  results  has  been  lowered  and  the  dangers  of 
the  operation  have  increased.  There  have  also  been  instances  in  w  hich  complete 
release  of  the  cavity  has  not  resulted  in  collap.se  of  the  ca\ity  becau.se  of  the  lack 
of  intrinsic  elastic  recoil.  The  evidence  is  clear  that  in  well  selected  cases,  intra- 
pleural pneumonolysis  is  an  excellent  procedure  which  can  well  be  regarded  as 
of  decisive  as.sistance  to  pneumothorax. 

It  would  go  too  far  afield  to  di.scu.ss  or  analyse  in  this  place  the  relative  merits 
of  the  procedures  which  have  been  touched  upon  in  this  brief  survey  of  the  me- 
chanical mea.sures  that  have  been  employed  to  collapse  cavities.  Not  all  methods 
have  been  mentioned  yet  it  is  evident  from  the  foregoing  that  the  search  for  a 
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method  which  would  offer  uniformly  good  results  is  not  over.  At  long  last  it  is 
recognized  toda}'  that  not  all  cavities  are  collapsible  and  that  therefore  it  is 
illogical  to  attempt  collapse  of  certain  stiff-walled  cavities  by  thoracoplasty  either 
with  or  without  release  of  the  lung.  This  belated  recognition  has  led  on  the  one 
hand  to  drainage  methods,  and  on  the  other  hand  to  removal  of  the  affected  lobe 
or  lung.  It  is  as  yet  too  early  to  attempt  an  evaluation  of  these  procedures 
which  are  in  a  direction  diametrically  opposite  to  thoracoplasty.  They  do  point, 
however,  to  a  realization  that  there  are  limitations  to  the  efficacy  of  thoracoplasty 
which  now  is  known  to  have  its  great  disappointments  as  well  as  its  brilliant 
results.  Indeed  it  can  be  said  that  in  any  given  case  the  outcome  of  thoraco- 
plasty is  imcertain  because  in  the  last  analysis  collapse  of  the  cavity  depends 
directly  on  the  intrinsic  elastic  recoil  of  the  lung  around  the  cavity  and  only 
indirectly  on  the  operation.  This  uncertainty  must  of  necessity  place  thoraco- 
plasty among  operations  whose  results  are  not  predictable. 

This  survey  of  the  evolution  of  thoracoplasty  apparently  points  to  the  limita- 
tions of  what  can  be  done  by  surgery  for  a  bad  situation.  For  the  bad  situation 
is  any  case  in  which  thoracoplasty  must  be  considered  and  practised.  Most 
patients  should  not  reach  that  stage.  If  cases  of  abscess  of  the  lung  are  properly 
cared  for  in  the  acute  stage  the  far  more  difficult  problem  of  chronic  abscess  of 
the  lung  will  not  exist.  If  pulmonary  tuberculosis  is  properly  cared  for  at  an 
early  stage,  chiefly  by  pneumothorax  therapy,  the  bad  situation  requiring 
thoracoplasty  or  other  major  procedures  will  rarely  be  required.  This  fact  only 
throws  into  bolder  relief  the  picture  of  the  great  contribution  made  by  the  pio- 
neers of  pneumothorax  therapy.  At  the  present  time  surgeons  as  well  as 
internists  should  gladly  advocate  a  more  general  application  of  early  pneumo- 
thorax therapy  and  thereby  virtually  eliminate  thoracopla.sty  or  other  major 
surgical  procedures  for  the  collapse  of  pulmonary  cavities. 
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A  Report  of  a  Case  vtlth  Necropsy  Findings 

B.  S.  OPPEXHEENIER,  M.D. 
[.Vetc  York] 

In  1868  Dr.  William  W.  Gull  (1)  delivered  the  Address  in  Medicine  at  Oxfoi  l 
before  the  British  Medical  Association.  Buried  in  this  lecture  is  the  followiiiL 
sentence  which  is  the  first  printed  reference  which  Gull  made  to  a  condition  whi'  i 
he  subsequently  called  anorexia  nervosa,  and  upon  which  his  claim  to  being  tl 
first  to  describe  this  condition  rests.  "At  present  our  diagnosis  is  mostly  one  • 
inference,  from  our  knowledge  of  the  Uability  of  the  several  organs  to  i)articula  i 
lesions;  thus  we  avoid  the  error  of  .supposing  the  presence  of  me.senteric  disea>c 
in  young  women  emaciated  to  the  la.st  degree  through  hysteric  apepsia,  by  oui 
knowledge  of  the  latter  affection,  and  by  the  absence  of  tubercular  disea.se  else- 
where." It  was  not  until  1874  that  he  published  his  clas.sic  paper  on  Anorexia 
Nervo.sa  (Apepsia  Hysterica,  .\norexia  Hysterica)  in  the  Clinical  Society  - 
Transactions  (2)  describing  in  detail  three  typical  ca.ses  ^^^th  facsimiles  of  tin 
original  photographs  of  the  patients  exhibited  at  the  time  the  paper  was  read. 
He  referred  to  the  "peculiar  form  of  disease  occurring  mostly  in  young  women, 
and  characterized  by  extreme  emaciation,  and  often  referred  to  latent  tubercle 
and  mesenteries  disease."  He  observed  that  no  determining  cause  for  this  af- 
fection was  knoA\-n.  He  also  noted  that  the  \-ictims  of  this  deformity  were  mostl\ 
of  the  female  sex,  chiefly  between  the  ages  of  16  and  23,  although  occasionall>- 
he  had  seen  the  same  cachectic  condition  in  males  of  the  .same  age.  It  appear- 
that  while  Gull  was  writing  this  paper  in  1874  his  attention  was  called  by  a  friend 
to  a  paper  by  Dr.  Lasegue  (3)  of  Paris  which  had  appeared  in  1873.  and  lie 
observes  that  it  is  plain  that  both  he  and  Lasegue  had  the  same  malady  in  mind. 
Gull  saj-s  ver}'  properly  that  it  is  most  unlikely  that  Lasegue  knew  anything  oi 
his  original  communication  in  the  Lancet,  and  it  is  quite  clear  even  today  that 
anyone  who  .seeks  the  original  reference  must  hunt  very  carefully  through  the 
address  delivered  at  Oxford  to  find  mention  of  apepsia  hysterica,  the  term  whicli 
Gull  originally  used.  Gull  subsequently  employed  the  term  anorexia  nervo.-^a. 
and  La.segue  the  name  anorexie  hysterique.  Lasegue  undoubtedly  was  descril)- 
ing  the  identical  condition,  as  he  mentions  the  cachexia,  amenorrhea,  .^scaphoid 
abdomen,  the  progre.ssive  diminution  of  the  elasticity  of  the  abdominal  wall, 
epiga.stric  tenderness,  obstinate  constipation,  the  dry  rugous  inela.stic  .skin,  the 
tendency  to  \ertigo,  to  attacks  of  s>Ticope,  etc.  Lasegue  shows  a  remarkable 
psychologic  in.sight  into  the  psyche  of  these  patients  and  one  which  would  prob- 
ably be  approved  of  by  contemporary  psycho-analysts.  It  is  extraordinarily 
interesting  to  see  the  difference  in  de.scription  of  the  .same  condition  by  a  British 
and  by  a  French  internist.  Gull  too  believed  the  lack  of  appetite  to  be  due  tn 
a  "morbid  mental  state",  and  stated  that  "young  women  at  the  ages  named  aic 
especially  obnoxious  to  mental  perversity." 

In  the  course  of  his  clinical  de.scriptions  Gull  speaks  of  some  peevishness  ol 
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temper,  a  peculiar  restlessness  which  is  difficult  to  control,  a  persistent  wish  on 
the  part  of  the  patient  to  be  on  the  mo\  e,  and  the  fact  that  the  mother  of  one  of 
his  three  patients  subsequently  added  that  ''she  is  never  tired".  He  also  ob- 
served that  when  the  emaciation  of  such  patients  is  at  the  extreme,  edema  may 
supervene  in  the  lower  extremities.  Altogether  the  original  descriptions  of  both 
Gull  and  Lasegue  make  most  interesting  reading  even  at  the  pre.sent  time. 

In  1914  ]\Iorris  Simmonds  (4),  pathologist  to  the  University  of  Hamburg,  an- 
nounced his  discovery  that  cachexia  was  associated  with  destruction  of  the 
adenohypophysis.  He  amplified  these  observations  in  sub.sefiuent  papers,  and 
by  1922  his  fellow  townsman,  Prof.  Lichtwitz,  called  the  condition  Simmonds' 
disease.  In  1930  PhiUp  E.  Smith  (5)  succeeded  in  aspirating  the  rat's  hypophysis 
\nthout  injury  to  adjoining  portions  of  the  brain,  and  thereby  produced  experi- 
mentally what  may  be  called  the  same  disease  in  rats.  He  also  showed  that  the 
hormonal  deficiency  can  be  reheved  by  implanting  the  pituitary  gland.  There 
was,  therefore,  the  pathologic  evidence  of  the  destruction  of  the  adenohypophysis 
with  the  clinical  picture  in  man,  and  the  confirmation  by  Smith's  remarkable 
experimental  work  in  removing  the  anterior  lobe  of  the  pituitary  gland  and  then 
relieving  the  consequent  disorder  by  substitution  therapy. 

In  1931  Farquharson  and  Duncan  Graham  (6)  reported  three  cases  of  Sim- 
monds' disease  with  the  findings  of  the  post-mortem  examination  in  one  of  these 
before  the  A.ssociation  of  American  Physicians.  In  the  course  of  the  discussion 
Oppenheimer  (7)  stated  that  this  was  the  first  instance  of  Simmonds'  disease  to 
be  published  in  America  with  a  report  of  the  pathologic  findings  of  the  pituitary 
gland.  In  addition  he  stated,  "In  1929  a  case  of  Simmonds'  disease  was  ob- 
served by  Di-.  S.  Silver  (8)  on  my  service,  and  will  be  published  by  him.  This 
case  was  diagnosed  during  Ufe,  and  necrop.sy  disclosed  advanced  lesions  in  the 
anterior  lobe  of  the  pituitary  as  the  only  significant  pathological  finding.  The 
anterior  lobe  showed  marked  degeneration  and  atrophj^  of  its  cells.  The  etiology 
of  the  destructi\-e  process  was  not  determined.  Another  patient,  whom  I  still 
have  vmder  observation  after  twenty-three  years,  has  the  clinical  characteristics 
of  Simmonds'  disease,  and  the  diagnosis  has  been  confirmed  by  Lichtwitz  and 
H.  Zondek,  who  have  had  special  experience  in  this  disease.  The  symptoms  fol- 
lowed her  first  and  only  pregnancy,  at  which  time  she  showed  the  characteristic 
premature  ageing  and  most  of  the  other  findings  which  have  l)een  reviewed  by 
Dr.  Graham.  The  depression  of  the  basal  metabolic  rate  was  extreme,  I'eaching 
minus  46  per  cent  and  even  lower,  with  normal  respiratory  quotients.  Reye 
pointed  out  that  there  are  the.se  prolonged  cases  of  Simmonds'  disease  which  may 
last  for  many  years.  Reiche  reported  a  case,  confirmed  by  post-mortem  ex- 
amination of  the  pituitarj'  gland,  which  lived  for  forty-four  years  after  the  onset 
of  symptoms.  There  can  be  little  doubt  that  similar  cases  of  hypophyseal 
cachexia  are  being  missed  in  America  becau.se  attention  has  not  bfcn  sufficiently 
directed  to  the  disease.  This  may  be  due  to  the  fact  that  Simmonds'  original 
pubhcation  appeared  in  1914,  at  the  time  of  the  outbreak  of  the  war.  In  any 
case  of  unexplained  emaciation  or  cachexia,  Simmonds'  di.sease  should  at  least 
be  considered,  and  if  opportunity  is  afforded  the  anterior  lol)e  of  the  pituitary 
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should  be  examined  for  pathologic  lesions."  Xo  further  reference  to  the  abo\  ('- 
mentioned  case  was  made  in  the  literature  until  the  publication  by  Escamilla 
and  Lisser  (9). 

Finally  in  1943  Escamilla  and  Lisser  pubUshed  a  most  comprehensive  review  of 
Siminonds'  disease,  reporting  every  possible  case  in  the  literature  and  including 
a  group  of  cases  of  anorexia  nervosa  for  purposes  of  comparison.  Everyone 
working  in  this  field  will  feel  deeply  indebted  to  these  authors  for  their  admirable 
re\-iew  of  the  subject  of  hypophyseal  cachexia  and  of  anorexia  nervosa,  and  the 
pre.sent  author  feels  grateful  to  them  for  their  footnote  8  in  which  they  .state, 
"We  have  been  unable  to  find  any  record  of  this  case  except  in  Oppenheimer's 
discus.sion  of  the  paper  of  Farquharson  and  Graham."  In  their  doubt,  therefore, 
they  thought  the  case  belonged  to  what  they  have  designated  as  group  B  which 
consists  of  tj'pical  cUnical  cases  of  Simmonds'  disease  -without  pathological 
investigation.  It  is  this  note  hy  Escamilla  and  Li.sser  which  was  the  motive 
which  led  to  the  pre.sent  republication  of  the  case  which  is  reported  in  the  follow- 
ing notes.  It  may  be  stated  at  once  that  this  particular  patient,  after  suffering 
for  some  twenty-eight  years  from  anorexia,  finally  died  of  a  perforated  carcinoma 
of  the  esophagus,  and  that  a  careful  gross  and  histologic  examination  of  the 
pituitary  gland  revealed  no  significant  abnormalities.  Therefore,  this  case 
should  properly  be  assigned,  in  the  classification  of  Escamilla  and  Lisser,  to 
group  F  which  comprises  typical  clinical  cases  of  Simmonds'  disease,  but  with 
normal  pituitaries.  It  should  be  added  that  Escamilla  and  Li.s.ser  have  quoted 
from  the  literature  fourteen  other  cases  in  this  category  F,  but  they  say  that  six 
of  these  showed  definite  gross  pathology  in  clo.se  proximity  to  the  anterior  lobe 
of  the  pituitary.  "Since  all  of  these  ca.ses  were  typical  clinicallj'  of  Simmonds' 
di.sea.«e,  interference  with  the  function  of  the  adenohypophy.sis  is  conceivable 
although  no  cellular  changes  were  found.  Such  a  supposition  seems  tenable 
when  one  reflects  on  the  intimate  neural  connections  which  link  the  hypophysis 
and  hypothalamus  (9)." 

The  following,  therefore,  is  a  .summary  of  the  case  which  was  briefly  referred 
to  in  the  di.scu.ssion  of  Farquharson  and  Graham's  report  of  1931,  and  in  the 
footnote  of  Escamilla  and  Li.s.ser's  comprehensive  survey.  The  clinical  history 
may  now  be  completed  with  a  report  of  the  autopsy  performed  in  1936.  Whether 
or  not  this  ca.se  should  be  called  Simmonds'  disease,  p.seudo-Simmonds'  disease, 
or  anorexia  nervosa  is  an  open  question. 

CASE  REPORT 

History:  (\dm.  394783;  P.  M.  9965).  A  woman,  aged  61  years,  entered  the  hospital  on 
June  19,  1936.  Her  mother  had  always  been  stout;  a  chronic  invalid  with  a  dominant 
|)ersonaIity  who  suffered  from  essential  hypertension  and  died  of  acute  cerebral  apoplexy. 
Her  father  died  of  heart  disease  at  the  age  of  70  while  golfing. 

The  patient  was  fairly  plump  until  the  onset  of  her  illness.  At  the  age  of  29  she  came 
under  the  care  of  Prof.  Friedrich  Mueller  of  Munich  for  a  so-called  gastric  ulcer.  Sub- 
sequently she  married  and  in  1908  she  gave  birth  to  her  first  and  only  child.  It  was  during 
the  puerperal  period  that  she  began  to  display  the  first  definite  symptoms  of  her  fatal 
illness,  .\fter  giving  birth  to  a  healthy  child,  she  was  very  resistant  to  getting  out  of  bed, 
refused  to  eat,  and  thereafter  becamr-  (rru«lually  more  cmaciatc.l  so  that  her  average  weight 
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ill  1927  was  about  76  pounds  and  dropped  to  59^  on  her  admission  to  The  Mount  Sinai  Hospi- 
t  al .  She  had  amenorrhea  since  the  first  pregnancy.  The  father  always  ascribed  her  refusal 
I  o  cat  to  the  fact  that  she  was  apprehensive  of  getting  as  fat  as  hor  mother  had  been.  Since 
i;)08  she  had  been  very  thin,  had  had  a  mucus  colic,  which  was  very  troublesome,  and  for 
which  she  demanded  frequent  colonic  irrigations.  She  was  on  an  e.\tremely  limited  diet. 
She  was  constipated,  usually  spending  an  hour  or  more  at  every  stool.  She  complained  of 
rheumatic  pains  in  various  joints.  With  the  visceroptosis  she  also  developed  a  prolapse 
of  the  rectum  which  was  operated  upon  by  Dr.  William  Mayo  in  1920.  In  1921  she  had  an 
acute  pyelitis  with  fever  and  a  prolapse  of  the  urethral  mucous  membrane  which  required 
operation  by  Dr.  Hiram  N.  Vineberg,  the  gynecologist.  Hemorrhoids  and  mild  bleeding 
troubled  her  from  time  to  time.  For  several  years  she  had  a  persistent  cough  which  was 
treated,  but  no  evidence  of  tuberculosis  could  be  found  in  x-ray  films  of  her  chest  or  in  the 
sputum. 

On  March  7,  1922  she  entered  the  Montefiore  Hospital.  On  March  21  she  fainted  in  the 
tub  and  suffered  a  contusion  of  the  skull.  Her  weight  was  about  66  pounds.  A  basal 
metabolicratcon  April  4  was  minus  35  per  cent  and  minus  30  per  cent.  While  in  Montefiore 
Hospital  she  was  seen  by  Dr.  David  Marine  who  recommended  adrenal  cortical  extract. 
She  gained  about  4  pounds,  but  did  not  profit  otherwise  from  her  stay  in  that  hospital. 

In  June  1922  she  came  under  the  care  of  an  experienced  dietitian  who  found  that  her 
intake  was  at  most  900  calories.  Her  weight,  when  dressed,  was  at  first  69  pounds  and  her 
height  was  59|  inches.  On  April  20,  1922  her  basal  metabolic  rate  was  minus  50  per  cent 
and  she  weighed  71  pounds. 

In  April  1927  an  x-ray  examination  of  the  skull  was  reported  by  Dr.  Bcndick  as  showing 
no  pathologic  changes.  The  sella  turcica  was  small  but  still  within  normal  limits.  At 
that  time  the  tentative  diagnosis  was  either  Simmonds'  disease  or  anorexia  nervosa. 

In  August  1927  she  was  observed  by  Prof.  Herman  Zondek,  who  made  a  very  detailed 
study  and  found  the  following:  lungs,  a  dull  note  and  increased  respiratory  murmur  on  the 
right  side;  heart,  no  abnormalities;  x-ray  examination  of  the  chest,  negative;  blood  pres- 
sure, 90  systolic;  pulse  rate,  54  per  minute;  reflexes,  no  abnormality;  urine,  negative  for 
albumin  and  sugar;  urobilinogen,  not  increased;  erythrocyte  sedimentation  rate,  normal; 
blood  hemoglobin,  60  per  cent;  sugar,  88  mg.  per  cent;  red  blood  cells,  3,000,000;  leucocytes, 
6,400;  sputum,  negative  for  tubercle  bacilli;  stool,  no  occult  blood,  membranous  shreds, 
colitis  mucosa;  stomach  contents,  free  hydrochloric  acid  8,  total  acidity  12,  no  blood,  no 
lactic  acid,  positive  for  pepsin;  x-ray  examination  of  the  stomach,  marked  gastroptosis  with 
normal  emptying  time,  normal  contour,  normal  pyloric  function.  Gas  metabolism,  ac- 
cording to  Knipping:  Oxygen  requirement  177.5  cc.  per  minute;  per  kg.  5.2.  Carbon  dioxide 
excretion  187.2  cc.  per  minute;  per  kg.  4.09.    Respiratory  quotient  0.7,  weiglit  335  kg. 

The  patient  was  put  on  a  constant  diet  and  10  grams  sodium  chloride  were  added.  She 
excreted  only  2  grams  of  this  additional  10  grams  of  sodium  chloride  (retention  of  sodium 
chloride).  Water  test  accordinu:  to  \ Ulliardt:  after  the  administration  of  1000  cc.  of  fluid, 
in  4  hours  only  575  cc.  were  excrctcil  i olitiuria) .  In  Dr.  Zondek's  opinion  the  diminished 
excretion  of  sodium  chloride  and  water  indicated  the  probabh'  diasinosis  of  a  functional 
disturbance  in  the  region  of  the  hypophy.sis,  although  osmo-resi'l'itory  disturbances  of  a 
marked  grade  were  not  demonstrable  in  the  blood.  He  believed  therefore  that  Dr.  Oppen- 
heimer's  suspicion  that  there  was  a  hypophyseal  cachexia  was  correct.  In  any  event.  Dr. 
Zondek  considered  the  condition  a  benign  form  of  hypophyseal  cachexia  of  which  he  had 
seen  many  cases  which  improved  and  the  patients  continued  to  live  for  many  years.  Thera- 
peutically he  recommended  a  cautious  attempt  at  "insulin  cure."  This  was  administered 
in  doses  of  4-6  units  of  insulin  but  even  this  small  dose  was  followed  by  mild  hypoglycemic 
symptoms.  In  addition  he  recommended  small  doses  of  thyroidine.  He  also  gave  the 
patient  calcium  and  hypophyseal  tablets  as  well  as  an  appropriate  diet.  On  two  ficcasions 
Dr.  Lichtwitz  saw  the  patient  and  also  thought  the  case  was  one  of  Simmonds'  disease. 

On  October  30, 1928  the  patient's  weight  was  77  pounds.  She  was  then  put  on  pra('])hyson 
parenterally  but,  as  it  caused  a  chill  and  rise  of  temperature,  it  was  stoi)i)fd.    Tlie  symp- 
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toms  continued  and  about  December  1935  she  also  began  to  complain  of  mild  pains  across 
the  lower  chest.  X-ray  examination  disclosed  a  tent-like  adhesion  on  the  pleural  surface 
of  both  diaphragmatic  leaves.  The  pain  subsided  but  returned  in  March  1936.  Three 
weeks  before  admission  to  The  Mount  Sinai  Hospital  she  refused  food  because  eating 
increased  the  severity  of  the  pain.  At  the  same  time  small  doses  of  thyroid  extract  (1 
grain,  three  times  a  day)  were  taken  by  her  for  4  or  5  days.  As  she  failed  to  improve,  it 
was  decided  to  have  her  enter  the  hospital  in  order  to  carry  out  duodenal  feedings;  however, 
she  refused  to  cooperate  in  the  procedure.  On  June  16,  1936  complete  gastro-intestinal 
x-ray  examination  revealed  no  lesion  except  a  ptosis  of  the  organs.  (Unfortunately  the 
lesion  in  the  esophagus  was  not  discovered). 

Examination.  The  patient  was  markedly  cachectic  and  pale.  Her  skin  was  dry, 
wrinkled,  and  inelastic.  The  scalp  hair  was  black  (not  grey),  pubic  hair  was  present. 
There  was  no  dyspnea,  no  cyanosis  or  jaundice.  The  head  showed  no  abnormality.  Hear- 
ing was  good.  The  pupils  were  contracted,  round,  equal,  and  reacted  to  light  and  in  ac- 
commodation. The  conjunctivae  were  pale,  there  was  no  nystagmus,  no  palsies  and  no 
petechiae.  The  mouth  showed  no  ulcerations.  Tonsillar  tissue  was  present.  The  throat 
showed  no  abnormality.  There  was  no  thj'roid  enlargement  or  lymphadenopathy.  The 
breasts  were  thin  and  atrophic.  The  percussion  of  the  chest  was  hyperresonant.  There 
were  a  few  dry  rales  anteriorly  near  the  sternum,  otherwise  examination  of  the  lungs  showed 
no  abnormality.  The  heart  rate  was  60  beats  per  minute;  sounds  of  fair  quality;  rhythm 
regular;  no  murmurs;  the  second  aortic  sound  and  second  pulmonic  sound  were  equal. 
The  blood  pressure  was  108  systolic  and  86  diastolic  and  98  systolic  and  76  diastolic.  The 
abdomen  was  extremely  thin,  scaphoid,  emaciated.  There  were  prominent  dilated  super- 
ficial veins  visible;  generalized  abdominal  tenderness;  the  liver,  spleen  and  kidneys  were 
not  palpable.  There  were  no  hernias.  The  extremities  were  thin,  the  muscles  atrophic. 
The  dorsalis  pedis  pulses  were  readily  palpable.  There  were  some  ecchymotic  areas  on  the 
legs. 

Laboratory  data.  The  blood  count  on  June  19,  1936  was  as  follows:  hemoglobin,  78  per 
cent ;  red  blood  cells,  4,950,000;  white  blood  cells,  14,000  with  70  per  cent  polymorphonuclear 
leucocytes;  3  per  cent  eosinophiles;  2  per  cent  mononuclear  leucocytes;  25  per  cent  lympho- 
cytes. On  June  20  the  blood  sugar  was  45  mg.  percent.  The  blood  pressure  was  118  systolic 
and  90  diastolic.  On  June  25  the  blood  sugar  was  85  mg.  per  cent ;  calcium  9.4  mg.  per  cent. 
Examination  of  the  urine  revealed  no  abnormality. 

Course.  During  her  brief  stay  in  the  hospital  the  patient  refused  duodenal  feeding. 
She  ran  an  irregular  fever  with  temperature  to  101°F.  She  received  two  intravenous  in- 
fusions of  1500  cc.  of  5  per  cent  glucose.  Her  condition  declined  rapidly  and  she  died  on 
July  5, 1936. 

Xecropsy  findings.  Gross:  The  body  is  that  of  an  extremely  emaciated  white  female  of 
61  years,  in  incomplete  rigor  mortis.  The  skin  is  wrinkled  and  inelastic  and  can  be  picked 
up  in  large  folds.  The  skeleton  is  prominent.  There  is  no  jaundice,  edema,  cyanosis  or 
petechiae.  The  hair  is  black.  There  is  a  midline,  suprapubic,  smooth  scar  extending  mid- 
way up  to  the  umbilicus. 

Abdominal  cavity:  The  panniculus  adiposus  is  very  thin.  There  is  almost  complete 
disappearance  of  the  subcutaneous  and  mesenteric  fat.  There  is  a  generalized  viscerop- 
tosis. The  liver  extends  3  fingers  below  the  costal  margin.  The  diaphragmatic  dome  on 
the  right  reaches  to  the  fourth  interspace,  on  the  left  to  the  fifth  rib.  There  are  adhesions 
binding  the  omentum  to  the  anterior  abdominal  wall  and  the  gall  bladder  to  the  small 
intestine.  There  is  no  free  fluid  in  the  peritoneal  cavity.  The  peritoneum  is  smooth  and 
glistening  except  for  the  areas  of  adhesion.    The  femoral  veins  milk  freely. 

Thorax:  There  are  bilateral,  fibrous  adhesions  between  the  lung  and  lower  lateral  chest 
wall.    There  is  no  free  fluid  in  the  pleural  cavities.    There  are  no  thymic  remains  present. 

Esophagus:  The  esophagus  is  cylindrically  dilated  throughout  its  course.  The  middle 
third  of  the  esophagus  shows  on  its  anterior  and  lateral  walls  a  large,  irregularly  oval 
ulcerated,  flat,  saucer  shaped  growth,  measuring  7  cm.  in  length  and  5  cm.  in  width.  This 
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growth  occupies  almost  the  entire  circumference  of  the  eosphagus.  It  is  sharply  demar- 
cated from  the  adjacent  esophageal  mucosa.  The  edges  are  heaped  up  for  about  2  mm. 
The  growth  consists  of  an  irregularly  granular,  firm,  gray  tissue.  The  center  is  more 
scooped  out  and  presents  an  irregular  perforation  measuring  2  cm.  in  length  and  1.5  cm. 
in  width,  leading  into  the  left  main  bronchus.  The  edges  of  the  perforation  are  ragged 
and  show  many  small,  firm,  grayish,  papillary  projections.  These  nodules  also  occupy 
a  small,  firm,  grayish,  narrow  2  cm.  zone  of  the  left  main  bronchus  around  the  perforation. 
The  growth  causes  no  stenosis  of  the  eosphageal  lumen.  In  this  area  tlic  esophagus  is 
adherent  to  the  trachea  and  bronchi  anteriorly  and  to  the  arch  (if  I  lie  am  la  and  liila  of  the 
lungs  laterally  by  grayish,  firm,  fibrous  tissue  which  appears  much  (Icn.ser  than  the  normal 
mediastinal  tissue.  The  mucosa  of  the  lower  third  of  the  esophagus  shows  several  small, 
white  glistening  plaques  arranged  in  the  longitudinal  axis  of  the  esophagus.  There  are  a 
small  number  of  peri-esophageal  lymph  nodes  nieasiii  iiig  up  to  0.5  cm.  in  diameter.  They 
are  soft  and  show  a  moist,  pinkish  gray  cut  sm  tai a  I'he  trachea  is  grossly  normal.  The 
left  main  bronchus  shows  a  perforation  of  its  jjustcrior  w  all  forming  the  previously  described 
broncho-esophageal  fistula.  The  perforation  extends  about  2  cm.  down  the  bronchus 
from  1  cm.  below  the  bifurcation.  It  is  0.5  cm.  wide.  Below  this  perforation  the  mucosa 
of  the  left  main  bronchus  is  thickened,  granular  and  markedly  congested. 

Thyroid:  The  thyroid  is  not  atrophied  or  enlarged.  It  contains  no  nodules.  The  cut 
surface  is  light  brown  with  the  colloid  filled  follicles  showing  as  yellowish  brown  pinpoint 
dots. 

Heart:  The  heart  is  small  weighing  150  grams.  The  pericardial  surfaces  are  smooth  and 
glistening.  There  is  no  free  fluid  in  the  pericardial  cavity.  The  subepicardial  fat  is  very 
scant.  The  myocardium  throughout  is  thin  and  yellowish  brown.  The  chambers  of  the 
heart  are  not  dilated  or  hypertrophied.  The  endocardium  is  thin  and  smooth  throughout. 
The  valve  leaflets  are  all  thin  and  smooth,  except  for  slight  thickening  along  the  line  of 
closure  of  the  mitral  valve.  The  chordae  tendineae  are  not  thickened  and  insert  in  the 
usual  weblike  fashion  on  the  mitral  and  tricuspid  valves.  There  is  no  fusion  or  separation 
of  the  cusps  of  the  aortic  or  pulmonic  valves.    The  foramen  ovale  is  closed. 

The  coronary  ostia  are  patent.  The  coronary  arteries  and  their  main  branches  are  patent 
throughout.  They  show  scattered  subintimal  yellowish  white  plaques  which  do  not  narrow 
the  lumen  appreciably. 

The  aorta  presents  scattered,  yellowish,  raised,  subintimal  plaques.  The  aorta  is 
elastic. 

Lungs:  They  are  voluminous  and  keep  their  shape  when  placed  on  the  table.  They  are 
pinkish  gray  with  a  moderate  amount  of  anthracotic  mottling.  The  visceral  pleura  over 
both  lower  lobes  shows  patches  of  fibrous  thickening.  On  section  the  lungs  are  dark  red 
and  ooze  a  frothy  serosanguinous  fluid.  The  parenchyma  shows  a  distinct  texture.  Scat- 
tered through  all  the  lobes,  except  the  right  middle  lobe,  are  small  irregularly  grayish  moist 
areas  which  are  granular  and  moderately  firm.  These  areas  are  most  prominent  at  the 
base  of  the  left  lower  lobe  where  they  are  distinctly  raised  and  in  places  yellowish.  Some 
of  these  areas  are  distinctly  confined  to  lobules  surrounding  small  bronchi  and  lined  by 
septa.  There  are  some  lymph  nodes  at  the  hila  of  the  lungs.  The  cut  surface  of  these 
nodes  is  moist  and  black  with  a  few  gray,  fibrous  strands.  The  pulmonary  vessels  show  no 
gross  changes. 

Liver:  This  organ  is  small  and  flat,  weighing  850  grams.  It  is  moderately  firm.  The 
capsule  is  thin  and  the  surface  is  brownish  red  with  mottled  yellow  areas  with  several 
subcapsular,  gray  fibrous,  slightly  depressed  zones.  The  cut  surface  is  brown.  The 
architecture  is  regular  with  red  central  areas  surrounded  by  yellowish  brown  peripheral 
zones.    The  hepatic  and  portal  veins  are  without  gross  changes. 

Gall  bladder:  It  is  not  dilated  or  thickened.  It  contains  dark  brown  viscid  brown  bile. 
No  stones  are  present.    The  bile  ducts  show  no  gross  changes. 

Spleen:  It  is  normal  in  size,  weighing  95  grams.  Its  capsule  is  thin  and  slightly  wrinkled. 
The  cut  surface  is  dark  red.    The  follicles  appear  as  prominent,  numerous,  gray  pinpoints. 
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The  trabeculations  are  prominent.  The  cut  surface  is  moist  and  scrapes  blood  and  a 
little  pulp.    The  splenic  vein  and  artery  show  no  gross  changes. 

Pancreas:  It  is  normal  in  size  and  moderately  firm.  The  cut  surface  is  yellow  and  lobu- 
lated. 

Adrenals:  Normal  in  size,  with  the  cortex  and  medulla  well  demarcated. 

Genilo-l'rinary  Tract:  Kidneys:  They  are  of  average  size,  weighing  210  grams.  The 
surface  is  red  and  smooth.  The  capsule  strips  easily.  The  cortex  is  not  diminished  in 
width  and  the  cortical  markings  are  distinct.  The  glomeruli  stand  out  as  red  pinpoints. 
The  medulla  pelves,  ureters  and  bladder  show  no  gross  changes. 

rierits:  It  is  small  and  firm.  The  endometrium  of  the  cervix  and  body  is  smooth  and 
glistening.  There  are  no  nodules  present  in  the  raj'ometrium.  The  serosal  surface  is 
smooth.    The  tubes  arc  patent  and  not  thickened. 

Ovaries:  They  are  grayish  white,  small  and  scarred.  The  right  ovary  contains  a  very 
small  serous  cyst. 

Gastro-inteslinal  Trad:  The  esophagus  is  described  above.  The  stomach  shows  no  gross 
changes,  except  for  slight  congestion.  The  rugi  arc  well  preserved.  The  small  and  large 
intestines  show  no  gross  changes.    The  appendix  is  not  present. 

Bones:  The  skull  is  thin  and  contains  man\-  irregular,  dark  areas  throughout.  The  bone 
marrow  (lumbar)  shows  no  gross  changes. 

Brain  (report  by  Dr.  Joseph  H.  Globus):  The  scalp,  calvarium  and  dura  are  normal. 
The  leptomeninges  are  not  unusual  and  the  vessels  show  no  pathologic  changes.  The  brain 
is  normal  in  size  and  consistency  and  shows  mild  widening  of  the  sulci,  which  is  entirely 
compatible  with  the  age  of  the  patient.  On  sectioning  the  brain  shows  no  anomalies  of 
significance.  The  venous  sinuses,  middle  ear,  and  cranial  nerves  display  no  pathologic 
alterations.  There  are  a  few  fine  adhesions  about  the  pituitary  stalk  and  optic  chiasm. 
Upon  close  examination  the  pituitarj'  appears  to  be  normal  in  all  its  aspects. 

Microscopic  Description.  Heart:  Many  of  the  muscle  fibers  are  thinned.  Many  contain 
collections  of  yellowish  brown  pigment,  mainly  concentrated  on  either  side  of  the  nuclei. 
The  endocardium,  pericardium  and  vessels  are  normal. 

Lungs:  There  are  areas  of  alveolar  distention  with  breaking  down  of  alveolar  walls  and 
coalescence  of  alveoli.  In  other  regions  the  alveolar  walls  are  thickened.  There  are  focal 
areas  of  atelectasis.  In  some  areas  the  alveoli  are  filled  with  a  loose  fibrin  network,  many 
polys,  and  some  lymphocytes  and  polys.  In  other  regions  the  alveoli  contain  only  polys 
and  monocytes,  in  many  others  thej'  are  filled  with  edema  fluid.  One  of  the  large  bronchi 
contains  vegetable  cells  and  the  walls  of  the  large  bronchi  show  acute  inflammation.  There 
are  blue  staining  masses  of  bacteria  in  some  of  the  bronchi  and  alveoli.  The  hilar  lymph 
node  is  anthracotic. 

Esophagus:  There  is  an  infiltrating  squamous  cell  carcinoma  with  numerous  pearl  forma- 
tions. The  cells  are  large,  irregular,  atypical  and  many  are  hyperchromatic.  There  are 
a  number  of  mitoses.  The  carcinoma  infiltrates  into  the  muscle  and  there  is  one  small  car- 
cinomatous nodule  in  the  perineural  lymphatic  in  the  fibrosa.  The  epithelium  over  the 
tumor  is  ulcerated.  The  adjoining  mucosa  shows  thickening  of  the  epithelium  with  occa- 
sional mitoses  in  the  basal  cells  and  chronic  and  acute  inflammation  with  connective-tissue 
thickening  beneath  the  epithelium.  The  regional  lymph  nodes  show  no  metastases.  They 
show  numerous  polys  and  some  eosinophiles  in  the  sinuses  and  pulp. 

Liver:  The  cells  around  the  central  veins  are  narrowed  and  contain  much  yellowish  green 
pigment.  The  sinusoids  are  widened  and  congested.  The  spaces  of  Disse  are  prominent 
and  in  some  areas  contain  eosinophilic  debris.  The  liver  cell  outlines  are  indistinct.  The 
cytoplasmic  structure  is  blurred.    The  nuclei  are  well  preserved. 

Spleen:  The  pulp  i.s  congested.    It  contains  numerous  eosinophiles  and  plasma  cells. 

I'ancreas:  Negative.    The  island  tissue  is  abundant. 

Adrenal:  No  changes  outside  of  a  few  round  cells  in  the  medulla. 

Kidneys:  There  are  a  few  hyalinized  glomeruli  and  thickening  of  several  arterioles. 
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The  tubules  contain  hyaline  casts. 

Ovary:  No  ova  seen.    Several  corpora  albicantia  present. 

Bone  (Skull  and  vertebrae) :  bone  and  bone  marrow  show  no  changes. 

Coeliac  plexus  :  Brown  pigment  in  ganglion  cells. 

Brain:  In  the  hematoxylin  and  eosin  sections,  the  meninges  show  a  slight  amount  of 
fibrous  thickening.  The  larger  blood  vessels  show  intimal  thickening  while  the  smaller 
ones  show  hyalinization  with  reduction  of  the  lumina.  The  cerebral  cortex  shows  degenera- 
tion of  the  nerve  cells.  Some  show  shruiikon  darkly  staining  cytoplasm  with  pyknotic  nu- 
clei while  others  arc  markedly  swolK  n  with  a  peripheral  ring  of  dark  chromatin  granules. 
A  few  of  the  latter  cells  appear  as  tlu)Uf;li  without  nuclei.  The  glial  elements  are  more  nu- 
merous than  is  usual  and  in  many  instances  may  be  seen  satellitosis  and  neuronophagia. 

Diagnosis:  Arteriosclerotic  Encephalopathy. 

Pituitary:  In  all  the  subdivisions  of  the  pituitary  gland — the  anterior  lobe,  pars  inter- 
media, the  posterior  lobe— there  are  no  alterations  which  may  be  regarded  as  pathologic. 
The  individual  cells  show  no  alterations  of  any  significance.  There  is  no  unusual  dispropor- 
tion of  cosinophiles  or  basophiles.  The  supportive  connective  tissue  is  within  normal 
limits,  showing  no  increase. 

It  may  be  concluded  that  the  pituitary  gland  is  essentially  normal. 

Summary  of  Anatomical  Findings:  Ulcerating  carcinoma  of  esophagus  with  perforation 
into  left  main  bronchus.  Leukoplakia  of  the  esophagus.  Acute  hemorrhagic  bronchitis, 
left  lung.  Bronchopneumonia,  left  lung,  right  upper  lobe,  right  lower  lobe,  aspiration 
pneumonia.  Pulmonary  congestion  and  edema.  Brown  atrophy  of  the  heart  and  liver. 
Bilateral  fibrous  pleural  adhesions.  Status  10  years  after  appendectomy.  Marked  emacia- 
tion.   Arteriosclerotic  encephalopathy. 

Summary:  The  patient  presented  the  cUnical  picture  of  either  anorexia  nervosa 
or  Simmonds'  disease  since  the  birth  of  her  first  and  only  child  in  1908.  About 
December  1935  the  patient's  sj^mptoms  changed  definitely,  chieflA^  in  the  ap- 
pearance of  severe  tran.sverse  mid-chest  pains  which  came  on  after  eating. 
These  pains  disappeared  temporarily,  but  returned  in  March  1936.  The  pain 
became  so  severe  that  she  reduced  even  the  small  amount  of  food  she  ordinarily 
consumed.  X-ray  examination  of  the  gastro-intestinal  tract  in  June,  1936 
showed  only  ptosis  of  the  abdominal  organs.  She  entered  The  Mount  Sinai 
Hospital  to  be  fed  by  duodenal  catheter.  During  her  stay  she  had  severe 
paroxysms  of  coughing,  and  once  or  twice  expectorated  bloody  sputum.  At 
autopsy  a  carcinoma  of  the  esophagus  with  perforation  into  the  left  main  bron- 
chus was  found.  No  gross  or  microscopic  lesion  of  the  anterior  lobe  of  the  pitui- 
taiy  gland  was  found. 

DISCUSSION 

Simmonds  in  his  original  description  of  the  disease  in  1914  mentioned  the 
amenorrhea,  muscle  weakness,  dizziness,  syncopal  attacks,  emaciation,  rapid 
ageing,  i.e.,  "senium  precox",  etc.  The  necropsy  of  this  first  case  showed  as 
the  cause  of  death  an  almost  total  disappearance  of  the  hj^pophysis,  but  the 
pancreas,  thyroid  gland,  kidneys,  adrenal  and  parathyroid  glands  showed  no 
pathologic  changes.  The  malady  began  after  a  puerperal  sepsis  and  lasted  eleven 
years.  It  seems  to  the  author  that  it  would  be  best  to  limit  the  term  Simmonds'* 
disease  to  this  symptom-complex  associated  with  significant  pathologic  change 
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in  the  hypophysis.  The  resemblance  of  the  cUnical  picture  of  Siaimonds'  disease 
and  of  anorexia  nervosa  is  sometimes  striliing,  but  is  superficial;  anorexia  nervosa 
is  now  quite  properly  considered  a  psychosomatic  disorder  (10,  14).  The  few 
necropsies  on  anorexia  nervosa  that  have  been  reported  in  the  literature  (11,  12, 
13)  do  not  reveal  any  significant  changes,  more  especially  none  of  the  pituitary, 
to  account  for  the  symptoms.  The  two  conditions,  Simmonds'  disease  and 
anorexia  nervosa,  are  in  the  opinion  of  the  writer  fundamentally  different,  in 
spite  of  the  similarity  of  the  clinical  pictures  which  occasionall.y  makes  the 
differential  diagnosis  most  difficult.  One  should  always  be  critical  in  considering 
the  possibihty  of  merely  functional  endocrine  disturbances  without  morphologic 
ciianges  to  explain  syndromes,  and  one  should  be  especially  cautious  in  accepting 
the  ingenious  suggestion  of  Sheldon  (15)  that  anorexia  nervosa  may  be  a  func- 
tional Simmonds'  disease — a  pituitary  "blackout",  p.sychologic  in  origin.  I  agree 
at  the  piesent  time  entirely  with  the  opinion  expressed  by  Farquharson  and 
Hyland  (10)  that  the  two  syndromes  maj'^  have  a  superficial  similarity  but  are 
really  essentially  quite  different.  It  is  well,  however,  in  the  present  state  of 
our  knowledge  not  to  be  too  dogmatic.  Even  if  anorexia  nervosa  is  due  primarily 
to  some  disorder  of  the  subconscious  mind  that  has  destroyed  the  appetite,  the 
consequent  state  of  extreme  undernutrition  may  be  such  that  essential  nutrient 
substances  are  not  supplied  to  the  body  in  adequate  amounts  for  the  elaboration 
of  hormones.  Which  elements  essential  for  the  elaboration  of  such  proteins 
may  be  lacking  in  states  of  extreme  malnutrition  are  not  known  at  present,  but 
it  is  easy  to  theorize  along  such  lines.  The  few  published  post-mortem  findings 
in  ca.ses  of  anorexia  nervosa  which  have  come  to  autopsy  do  not  describe  second- 
ary changes  in  the  various  ductless  glands;  that  is  they  give  no  support  for  the 
belief  in  .such  a  functional  theory. 

The  differential  diagnosis  of  Simmonds'  disease  and  anorexia  nervosa  has  been 
gone  into  thoroughly  by  competent  observers  (Richardson  (17),  Pardee  (18), 
Farquhanson  and  Hyland  (16))  and  will  not  be  repeated  here.  On  a  statistical 
basis  it  is  safer  in  the  doubtful  cases  to  diagjiose  anorexia  nervosa  rather  than 
Simmonds'  disea.se  as  the  latter  is  much  rarer  than  the  former.  In  the  case  here- 
with presented  the  time  and  manner  of  onset,  that  is  during  the  first  puerperium 
in  a  woman  of  33,  the  very  low  basal  metabolic  rates,  the  very  low  blood  sugar 
level,  the  multiple  attacks  of  syncope  with  injury,  and  the  long  duration  of  the 
anorexia  in  .spite  of  .some  attempts  at  psychotherapy  led  or  possibly  misled 
several  internists  to  the  conclusion  that  the  patient  was  suifei  ing  from  Simmonds' 
di.sease  rather  than  from  anorexia  nervosa.  In  view  of  the  absence  of  any  patho- 
logic firulings  in  the  pituitary  gland,  one  certainly  should  not  call  the  condition 
Simmonds'  disease;  nor  on  the  other  hand,  can  one  call  the  case  one  of  anorexia 
nervo.sa  unetjui vocally.  As  there  is  a  whole  group  of  such  cases,  perhaps  four- 
teen in  all,  reported  in  the  literature  (9),  I  suggest  the  term  pseudo-Simmonds' 
di.sea,se;  this  term  is  meant  to  include  cases  which  had  the  typical  clinical  picture 
of  Simmonds'  disease,  but  in  which  the  pituitaries  were  found  to  be  normal. 
The  term  pseudo-Siminonds'  disease  would  also  include  the  po.ssibility  of  a 
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functional  Simmonds'  disease  without  demonstrable  morphologic  abnormalities 
in  the  pilyitary,  should  the  future  justify  the  acceptance  of  such  a  functional 
mechanism. 

For  the  modern  treatment  of  Simmonds'  disease,  particularly  with  testosterone 
the  reader  is  referred  to  two  recent  papers  on  the  subject  (19,  20). 

SUMMARY 

A  case  is  presented  illustrating  the  superficial  resemblance  of  the  clinical 
picture  of  Simmonds'  disease  and  anorexia  nervosa,  but  the  fundamental  differ- 
ences of  the  two  disorders  is  insisted  upon.  At  necropsy  the  adenohypophysis 
presented  no  abnormality,  and  for  that  reason  the  case  should  not  be  classified  as 
an  instance  of  Simmonds'  disease.  On  the  other  hand,  the  case  presented  certain 
features  and  was  so  prolonged  (28  years)  that  it  could  not  be  considered  typical  of 
the  psycho-somatic  disorder  called  anorexia  nervosa.  It  is  suggested  for  the 
present  to  designate  all  such  doubtful  cases  as  present  the  clinical  picture  of 
Simmonds'  di-sease,  but  which  at  necropsy  present  no  abnormalities  in  the 
pituitary  gland,  as  pseudo-Simmonds'  disease.  There  are  about  fourteen  such 
cases  already  reported  in  the  Uterature.  If  in  the  future  there  is  evidence  to 
justify  the  theory  of  a  functional  Simmonds'  disease,  the  term  pseudo-Simmonds' 
disease  would  also  cover  such  cases. 
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THE  COMMUNITY  CARDIAC  PROGRAM  AND  THE  ROLE  OF  THE 
^lODERN  CARDIAC  CLINIC* 


IRVING  R.  ROTH,  M.D. 

[Neiv  York] 

During  the  past  quarter-century,  the  diagnosis  and  treatment  of  heart  diseases 
lui\-e  undergone  tremendous  changes.  It  is  a  far  cry  from  the  days  of  the  old 
medical  dispensary  where  a  "cardiac,"  anyone  with  a  murmur  or  an  irregular 
heart  action,  after  a  hasty,  routine  physical  examination,  was  given  his  quota  of 
tincture  of  digitahs,  was  told  to  go  home,  to  stay  home,  and  to  "take  it  easy." 
As  a  result  of  group  studies  on  the  epidemiology,  etiology,  pathological  anatomy 
and  physiology  of  heart  diseases,  and  as  a  result  of  an  increased  famiharity  ■with 
modern  implements  of  diagnosis,  a  new  diagnostic  and  therapeutic  approach  has 
lieen  evolved.  In  fact,  the  term  diagnosis  has  given  way  to  the  more  inclusive 
Torm  appraisal,  which  implies  an  evaluation  of  the  whole  patient;  and  the  term 
treatment  to  management,  instituted  and  carried  out  according  to  a  broad  com- 
munity plan.  A  cardiovascular  disorder  is  now  designated  not  by  its  leading 
symptom  or  physical  sign  but  by  a  comprehensive  clinical  diagnostic  pattern 
which  embodies  1)  the  etiologic  factor;  2)  anatomic  defect;  3)  physiological 
aljerration;  4)  functional  capacity;  and  includes  5)  any  related  or  unrelated  ac- 
companying disease  or  critical  physiologic  state. 

Such  diagnostic  patterns  have  been  in  use  for  years  and  are  now  well-known. 
The  follo\\"ing  few  are  given  as  examples. 

To  indicate  an  acute  recurrent  episode  in  a  rheumatic  child  whose  heart  already 
bears  stigmata  of  previous  attacks,  the  pattern  may  take  the  following  form: 

(1)  Rheumatic. 

(2)  :\Iitral  valvular  deformity  (:M.I.,  M.S.) 

(3)  Auriculo-ventricular  heart  block. 

(4)  ^loderate  to  marked  circulator.y  insufficiency  requiring  complete  bed  rest. 

(5)  Recurrent  acute  polyarthritis  and  carditis. 

In  an  adult  with  chronic  disabling  rheumatic  heart  disease,  the  following 
diagnostic  pattern  may  appear: 

(1)  Rheumatic. 

(2)  IMitral  and  aortic  vahiilar  defects  (M.S.,  M.I.,  A.I.) 

(3)  Auricular  fibrillation. 

(4)  Moderate  to  marked  impairment  of  functional  capacity,  requiring  partial 
bed  rest. 

(5)  ^Menopause  syndrome. 

Arteriosclerotic  heart  disease,  depending  upon  the  type  and  degree  of  cardiac 
involvement,  may  be  expressed  as  follows: 

(1)  General  arteriosclerosis. 

(2)  Coronary  artery  occlusion  A\ith  healed  infarction. 

*  The  subject  matter  relates  to  the  evolution  of  a  community  program  and  clinic  man- 
agement for  the  care  of  indigent  cardiac  populations  of  large  urban  centers,  taking  New 
York  City  as  an  example. 
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(3)  Moderate  functional  limitation  (angina  pectoris  when  pace  exceeds  2  min. 
per  city  block). 

(4)  Irregular  heart  action — premature  beats. 

(5)  Diabetes  MeUitus. 

ObA-iously,  there  are  many  other  patterns  taking  form?  according  to  the  several 
etiologic,  anatomic  and  physiologic  factors  which  enter  into  the  clinical  picture. 
They  are  intended  to  portray  the  cardiac  problem  in  its  broader  aspects  and  to 
indicate  avenues  of  therapeutic  approach. 

Preoccupation  with  patients  in  rounding  out  their  respective  diagnostic  pat- 
terns soon  leads  one  to  a  still  broader  outlook.  Clearly,  certain  symptoms  can- 
not be  accounted  for  on  the  basis  of  the  cardiac  pattern  alone.  One  is  impelled, 
therefore,  to  appraise  the  patient  in  terms  of  his  entire  person  and  in  the  light  of 
his  complete  en\-ironment .  Such  an  appraisal  discloses  problems,  which,  for 
efYective  therapy,  must  be  taken  into  account  in  the  general  plan  of  management . 
All  problems,  of  course,  caimot  be  solved  but  the  physician  who  is  aware  of  them 
is  far  more  qualified  to  deal  with,  the  cardiac  patient  than  the  one  who  \-iews 
him  largely  through  the  narrow  chink  of  a  stenosed  valve  or  who  interprets  every 
one  of  his  heartaches  as  an  expre-ssion  of  coronary  in.sufficiency. 

A  patient  with  heart  disea.se  is  generally  a  disorganized  person  wh(j  carries  a 
handicap  under  the  constant  fear  of  becoming  uprooted.  Management  pre- 
supposes an  understanding  not  only  of  the  extent  of  his  handicap  but  also  of  the 
nature  of  his  other  problems.  This  implies  a  therapeutic  armamentarium  with 
pro\-isions  for  prophylaxis,  health  conservation  and  repeated  physical,  social, 
economic  and  emotional  adjustments  to  enable  him  to  carry  on  and  thus  afford 
him  a  meaningful  life.  He  is  not  to  be  pampered,  of  course.  The  intention  is 
to  protect  and  guide  the  patient  and  to  aid  him  to  help  him.self.  This,  being 
the  ideal,  has  not  so  far  been  fully  attained.  The  aim,  however,  must  be  in  this 
direction  if  the  effort  of  those  entmsted  with,  the  care  of  patients  with  heart  dis- 
eases is  to  have  anj-  constmctive  meaning. 

In  order  to  avoid  creating  the  impre.s.sion  that  the  care  of  patient.-;  with  heart 
diseases  is  largely  a  matter  of  ameUorative  therapy — to  smooth  their  path  to  the 
grave,  as  it  were — it  is  emphasized  that  their  care  embraces,  in  fact,  a  broad  field 
of  medical  endeavor.  Diseases  that  lead  to  cardiac  affections  are  many  and,  not 
uncommonly,  major  diseases  in  themselves.  Rheumatism,  arteriosclerosis, 
.syphiUs  and  thyroid  dyscrasias,  are  well-known  examples.  Heart  involvement 
is  an  accompaniment  or  only  a  .sequel  which  may  be  forestalled.  Protection 
of  the  patient  implies  proxisions  to  control  the  .several  etiologic  agents  whose 
repeated  ravages  are  responsible  for  the  cardiac  injury  and  the  progres.sive  circu- 
latory breakdown  which  ma\'  ensue.  The  cardiac  damage,  though  generally 
important,  is  not  always  a  primary  concern.  It  may  be  minimal  and  clinically 
not  at  all  apparent  even  in  ca.ses  where  a  di.sea.se  of  known  etiologic  consecjuence 
has  been  in  e\-idence  for  months  or  even  years.  Obviously  then,  the  resjjonsibil- 
ity  of  anyone  in  charge  of  a  large  group  of  patients  with  heart  di.'^a.ses  is  not 
strictly  confined  to  "cardiologA-."  The  responsibility  has  a  broad  medical  basis 
with  ramifications  into  the  field  of  public  health  medicine. 
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By  the  same  token,  the  term  cardiologist  is  a  misnomer.  It  implies  a  limitation 
in  the  function  of  a  physician  supervising  patients  with  heart  diseases  whose 
interests  and  responsibilities  extend,  as  a  matter  of  fact,  far  beyond  the  immediate 
problems  presented  by  cardiac  defects.  However,  the  term  has  been  accepted 
and  has  apparently  come  to  stay.  For  the  purpose  of  this  discussion,  a  cardiol- 
ogist is  primarily  a  clinician,  an  experienced  internist  or  pediatrician  who  is 
famiUar  with  the  natural  history  of  heart  diseases  and  who,  because  of  a  special 
interest  in  the  subject,  has  accepted  the  assignment  of  taking  care  of  patients  with 
cardiac  problems.  Such  a  clinician,  by  virtue  of  his  interest,  has  presumably 
equipped  himself  with  all  necessary  prerequisites  for  diagnosis  and  treatment  in 
his  chosen  field  and  is  proficient  in  cardiography,  cardiovascular  pathology  and 
physiology  and  in  the  pharmacologj'  of  certain  drugs  employed  in  the  treatment 
of  patients  with  heart  disease.  He  conducts  research,  not  merely  as  a  matter  of 
intellectual  curiosity,  but  with  a  conscious  effort  to  solve  problems  which  face 
him  in  dealing  with  his  living  patients. 

Contact  with  patients  and  their  manifold  problems  broadens  his  outlook  and, 
aside  from  being  a  critical  scientific  inquirer,  he  soon  becomes  understanding, 
tolerant,  mellow  and  human  in  his  attitude  toward  the  handicapped.  He  re- 
alizes that  the  etiology  of  diseases  have  multiple  roots,  some  of  which  are  trace- 
able to  environmental  causes  and  that  symptoms  of  patients  with  heart  disease, 
therefore,  are  not  always  expressions  of  the  cardiac  defect.  It  is  this  realization 
that  prompts  him  to  reach  out  and  attempt  to  elicit  the  aid  of  non-medical  com- 
munity agencies  with  a  view  to  collaboration,  to  the  end  that  the  community 
may  supplement  his  efforts.  His  aim  is  a  broad  community  cardiac  program 
with  the  hospital  as  the  central  unit,  the  cardiologist  as  coordinator,  the  public 
as  collaborator  and  the  patient  as  the  principle  concern. 

This  attitude  already  has  brought  about  certain  noteworthy  results.  The 
cardiac  has  gained  in  self-sufficienc}^  and  self-esteem.  He  is,  in  a  measure,  self- 
sustaining  and  less  of  a  burden  to  himself,  his  family  and  to  the  community.  His 
life  has  become  more  meaningful.  At  any  rate,  the  cardiac  child  of  toda}^  has 
been  enabled  to  acquire  an  education;  the  adolescent  and  young  adult  is  being 
prepared  for  a  suitable  vocation.  Problems  arising  out  of  courtship,  marriage, 
child-bearing  and  infant-rearing  in  the  case  of  young  adults  are  taken  into  account 
in  the  general  plan  of  management.  Adults  of  middle-age  who  have  suffered  an 
acute  cardiac  accident  or  those  who  have  reached  the  stage  of  transient  break- 
dovm  in  circulatory  efficiency  are  being  adjusted  hy  rehabilitation.  Provisions 
have  been  made  for  the  prolonged  care  of  the  subacutely  ill,  especially  the  rheu- 
matic child.  Custodial  care  is  being  instituted  for  the  completely  and  perma- 
nently disabled  adult.  The  profession  has  learned  the  important  lesson  that  the 
care  of  a  patient  with  heart  disease  is  a  continuous  responsibility  from  the  onset 
of  his  illness  to  the  end  of  his  day. 

This  implies  a  cardiac  program  of  considerable  magnitude  requiring  the  joint 
resources  and  close  collaboration  of  a  variety  of  agencies.  The  collaboration  is 
similar  to  that  instituted  for  the  tuberculous  several  decades  ago,  with  the  excep- 
tion that  the  cardiac  program,  being  an  only  recently  explored  field,  is  the  more 
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immediate  concern  of  the  community.  The  care  of  the  tuberculous  has  follower  1 
a  well-estabUshed  plan  and  the  community  program,  as  a  result  of  effective  publi( 
health  mea-^ures  and  by  virtue  of  the  introduction  of  certain  surgical  treatments, 
has  become  a  shrmking  one.  The  care  of  the  cardiac,  on  the  other  hand,  is  an 
expanding  program  with  far-reaching  possibilities.  The  efficiency  of  its  service 
will  depend  npon  the  adequacy  of  organizational  planning  for  effective  collabora- 
tion among  the  constituent  agencies  of  the  community  program.  In  part,  ii 
will  depend  also  upon  a  proper  allocation  of  responsibilities  within  the  cardiar 
.services  of  each  individual,  participating  institution. 

Participating  medical  agencies  may  be  classed  as  the  general  hospital,  hospitals 
for  chronic  di.seases,  sanitoria,  convalescent  homes  and  cardiac  chnics.  Collab- 
orating community  agencies  are  the  public  schools,  vocational  training  centers, 
certain  industrial  establishments  and  voluntary  associations  organized  to  elicit 
public  interest.  These  associations  .serve  as  bureaus  of  information  and  act  as 
links  in  a  chain  of  similar  associations  in  other  communities.*  By  far,  the  mosr 
important  medical  agency  Is  the  general  hospital  with,  its  wards,  laboratories  and 
particularly  its  cardiac  clinics.  Next  in  importance,  would  .seem  to  be  the  hos- 
pital for  chronic  diseases,  a  second  line  of  defertse  as  it  were,  to  take  the  load  off 
the  general  hospital.  Sanitoria  meet  the  needs  of  a  special  group  of  rheumatic 
children  during  the  protracted,  smouldering  phase  of  their  illness.  Convalescent 
homes  are  intended  for  the  restoration  of  the  cardiac  patient  to  a  degree  of  useful- 
ness consistent  with  his  handicap. 

.\s  indicated,  the.se  agencies  have  specific,  singular  functions  unUke  the  general 
hospital  where  they  are  multiple  and  where,  at  times,  they  are  less  clearly  defined. 
The  actual  contribution  made  by  any  one  of  them  to  the  cardiac  program  as  a 
whole  \y'\\\  depend  ultimately  upon  the  size  of  the  cardiac  problem  in  the  com- 
munity and  the  provisions  made,  in  facilities  and  personnel,  to  meet  the  responsi- 
bilities undertaken.  Clearly,  the  roles  of  some  agencies  are  more  important 
than  tho.se  of  others  no  matter  how  efficient  each  may  be  in  carrying  out  its  own 
particular  task. 

The  appraisal  of  the  cardiac  problem  is  beset  with  difficulties.  In  some  sec- 
tions of  the  country  the  problem  .seems  negligible,  while  in  others  it  is  tremendous. 
For  example,  it  has  been  found  that  presumably  on  account  of  certain  geographic, 
climatic  and  social  factors,  the  prevalence  and  clinical  course  of  rheumatic  heart 
dLsea.se  differ  widely.  In  Southern  and  Southwestern  states  the  di.sea.se  Ls  mild 
and  its  course  is  often  subclinical.  Its  prevalence  is  below  one-half  per  cent  the 
school  population  (1).  In  certain  .sections  of  the  North,  on  the  other  hand,  the 
di.'jea.se  is  devestating  in  its  effects.  It  produces  extensive  cardiac  damage  in 
more  than  four  per  cent  of  all  children  of  public  school  age  (2).  In  the  states 
along  the  Xorth  Atlantic  coast  the  prevalence  rate  is  approximately  the  mean  of 
these  two  extremes. 

Taking  heart  di.sea.se  as  a  whole,  it  has  been  estimated  that  in  a  city  like  New 
York,  for  instance,  the  adult  population,  young  to  middle-aged,  is  afflicted  with 

•  The  New  York  Heart  Association  and  the  American  Heart  .\ssociation  are  examples, 
respectively,  of  such  local  and  national  associations. 
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heart  disease  to  the  extent  of  20  per  1000  (3).  This  estimate,  based  on  examina- 
tions of  mihtary  serviee  selectees,  appHcants  for  hfe  insurance  and  industrial 
workers,  i)resumably  deals  with  empl()yal)le  adults  in  tolerably  good  health. 
Among  adolescents  and  young  adults  as,  for  example,  newsboys  in  Xew  York 
h,  high  school  students  in  Philadelphia  (5),  and  college  students  at  Yale  Uni- 
\eisity  (0),  the  prevalence  has  been  estimated  at  15  per  1000.  Among  public 
school  children,  according  to  the  most  conservative  estimate,  heart  disease  is 
present  in  approximately  7  per  1000  (7).  Few  attempts  have  been  made  to 
compute  the  entire  cardiac  population  of  large  urban  centers.  In  an  inventory 
for  Xew  York  City,  about  fifteen  years  ago,  it  was  estimated  that  approximately 
120,000  persons  had  heart  disease  (8). 

All  the  foregoing  estimates  are  probably  understatements.  They  were  com- 
puted on  special,  generally  ambulant  groups,  such  as  school  children  and  em- 
ployable adults.  They  do  not  take  into  account  the  acutely  ill  at  home  or  in 
hospitals,  nor  cardiacs,  who,  knowing  that  they  were  disabled,  did  not  seek  em- 
ployment and,  for  one  reason  or  another,  did  not  attend  public  institutions. 
These  estimates  do  not  include  the  aged  among  whom  heart  disease  is  common 
1  >iit  often  concealed  or  just  taken  for  granted  as  a  part  of  the  aging  process.  And, 
of  course,  there  are  no  studies  at  all  to  indicate  the  pre^•alence  of  partially  in- 
capacitating coronary  artery  disease  before  the  appearance  of  iii  aphic  sljo-mata, 
nor  the  prevalence  of  syphilitic  aortic  disease  before  anatomic  chans^  ^  liccome 
clinically  discernible.  There  are  no  adequate  data  as  to  the  incidence  ot  hy])('r- 
tensive  cardiovascular  disease.  In  fact,  there  is  no  common  agreement  cx  eii  as 
to  what  constitutes  incipient  arterial  hypertension. 

It  would  appear  then,  and  mortality  statistics  tend  to  bear  it  out,  that  the 
prevalence  of  heart  diseases  in  large  cities  along  the  North  Atlantic  coast,  Xew 
York  City  being  an  example,  is  higher  than  any  available  estimates  indicate. 
The  actual  prevalence  is  probably  two  or  three  times  as  high.  There  is  a  likeli- 
hood that  some  300,000  persons  in  X^'ew  York  City  require  some  measure  of 
cardiac  supervision  and  that  two-thirds  of  these  have  to  rely  for  most  of  their 
care  on  community  service  as  implied  by  the  cardiac  program  mentioned.  The 
problem  is  obviously  immense. 

The  machinery  for  the  cardiac  program  has  already  been  indicated.  In  order 
to  appraise  the  relative  roles  of  its  component  agencies,  certain  questions  pose 
themselves  with  reference  to  their  facilities  and  personnel.  What  provisions 
exist  for  the  care  of  the  chronically  ill  or  the  permanently  disabled?  What  has 
been  done  for  the  rheumatic  child  whose  vulnerability  to  the  disease  extends 
throughout  the  public  school  age  and  whose  prospect  for  at  least  one  major 
recurrence  is  approximately  65  per  cent  (9)?  Is  convalescent  care,  even  in  the 
ordinary  sense,  adequate  for  the  purpose  of  rest  and  some  measure  of  restoration 
of  cardiacs  who  have  weathered  the  storm?  Is  the  general  hospital  equal  to  the 
task  of  meeting  the  needs  of  the  acutely  ill?  How  adequate  is  the  clinic  care  of 
ambulatory  cardiacs?  Where  and  bj^  whom  are  being  determined  the  types  of 
service  a  patient  may  require,  from  time  to  time,  so  as  to  meet  his  immediate 
needs  and  best  insure  the  continuity  of  his  supervision?    What  agencj'  should  be 
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regarded  as  the  logical  base  of  operation  and  coordination  for  services  implicit 
in  the  cardiac  program  and  what  should  be  the  standards  of  management  of  such 
an  agency?  Inadequate  functioning  on  the  part  of  any  one  of  the  several  agencies 
would  tend  to  impair  the  efficiency  of  the  entire  cardiac  program,  unless  com- 
pensated by  the  acceptance  of  additional  responsibilities  by  others.  Actually, 
some  agencies  have  not  yet  reached  the  stage  of  full  maturity  and  their  contribu- 
tions have  not  been  adequate.  To  compensate,  other  agencies  have  had  to 
expand  their  functions. 

Pro\-isions  for  permanently  incapacitated  and  aged  cardiacs,  for  instance,  have 
been  meager.  There  are  only  a  few  institutions  in  the  City  of  New  York  with 
accommodations  for  the  "chronic  and  incurable  cardiac."  In  such  institutions, 
waiting  lists  are  long  and  patients  are  often  compelled  to  apply  to  crowded  city 
hospitals  never  intended  for  this  type  of  service.  Since  the  Charters  of  these 
hospitals  make  it  mandator.y  to  accept  "everybody,"  chronic  cardiacs  are  ac- 
cepted but  prompth^  discharged  at  the  first  opportunity.  Homes  for  the  aged 
and  infirm,  where  such  patients  might  be  cared  for,  are  reluctant  to  accept  them 
because  they  lack  the  facilities  and  the  personnel  to  deal  with  the  ever-impending 
emergency  in  cases  of  advanced  heart  disease. 

Convalescent  care  is  one  of  the  great  needs  of  cardiac  patients.  They  may 
require  it  for  the  purpose  of  rest  much  the  same  as  any  average  normal  person, 
except  that  they  are  in  need  of  it  more  frequently  and  for  longer  periods.  They 
may  require  it  when  recovering  from  an  episode  of  cardiac  disability  such  as 
coronary  thrombosis  or  congestive  failure  and  when  recovering  from  any  other 
disease  or  from  a  surgical  operation.  Facihties  for  these  services,  especially  for 
adult  cardiacs,  are  limited.  General  convalescent  homes  are  hesitant  to  accept 
patients  with  heart  diseases  because  they  are  not  prepared  to  deal  with  cardiac 
problems.  They  are  justly  afraid  of  cardiac  emergencies  and  possible  death 
which  would  disturb  the  equanimity  of  their  organization.  There  is  only  one 
fairly  large  conA-alescent  home  in  the  vicinity  of  New  York  organized  exclusively 
for  adult  cardiacs.  However,  this  one,  too,  demands  assurance  that  the  appli- 
cant is  "recovered,"  and  that  he  can  take  care  of  himself.  It  is  utterly  inade- 
quate to  meet  the  needs  of  the  very  large  group  of  indigent  adult  cardiacs  in  New 
York.  Finally,  there  is  the  ever-present  problem  of  placing  racial  and  religious 
groups. 

In  the  case  of  children,  the  situation  is  far  more  satisfactory.  Their  needs 
were  recognized  as  early  as  1920  when  the  first  children's  cardiac  convalescent 
home  was  organized.  Others  soon  followed.  At  present  there  are  four  conva- 
lescent homes  in  and  about  greater  New  York  used  exclusively  for  rheumatic 
children.  Some  of  these  have  evolved  into  examplary  institutions  not  unlike 
sanitoria  for  the  tuberculous.  A  better  understanding  of  the  clinical  course  of 
juvenile  rheumatism  has  led  to  the  realization  that  such  patients  require  pro- 
longed care.  Some  .sanitoria  now  accommodate  rheumatic  children  for  periods 
from  six  months  to  two  years  (Table  I). 

This  has  been  a  great  advance.  However,  the  potentialities  of  these  institu- 
tions have  not  as  yet  been  adequately  tapped.    Being  unattached,  free-lance  as 
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it  were,  sanitoria  often  choose  their  patients  according  to  some  particular  study- 
in  which,  for  the  time  being,  they  seem  interested  and  exckide  others,  who,  in  the 
judgment  of  qualified  physicians,  may  be  in  need  of  prolonged  institutional  care. 
This,  in  a  measure,  has  been  unfortunate  not  only  because  it  has  interfered  with 
the  basic  aim  and  smooth  functioning  of  the  cardiac  program  but  also  because 
it  has  led  to  frustrations  on  the  part  of  some  who,  not  realizing  that  sanitorial 
and  convalescent  care  is  only  one  of  the  endeavors  of  the  cardiac  program,  had 
attached  undue  importance  to  their  own  function  and,  naturally,  failed  to  live 
up  to  their  own  expectations.  Some  convalescent  homes  of  the  stature  of  sani- 
toria, after  several  years  of  existence  have  actually  closed  because,  according  to 
their  own  follow-up  and  statistics  on  the  longevity  of  cardiac  children  under 
their  care,  they  felt  that  they  had  made  no  effective  contribution.  Others  have 
closed  presumably  because  their  funds  had  given  out. 


Facilities  for  sanitorial  and  convalescent  care  of  rheumatic  children  in  New  York  City 
and  vicinity* 


raSTITUTIONS 


108 
30 
24 

150 


PATIENTS 
AS  OF 
JAN.  1, 


108 
29 

31 
117 


NEW     [  SE- 
.\DMIS-  ADMIS- 
SIONS SIONS 


34 
34 
160 


CENSUS 
FOR  THE 
YEAR 


218 
80 

67 

298 


109 
50 
46 

147 


PATIENTS  DURATION  OF  STAY  (MONTHS)* 

AS  OF   

DEC.  31,  , 

1942  6  to  12    12  to  24 


109  24 

30  22 

21  25 

151  23 


28 


Total 


312 


285 


306 


72 


352 


311 


94 


181 


69 


*  Data  obtained  from  the  Annual  Consolidated  Statement  of  Cardiac  Convalescent 
Homes,  1942.  Compiled  by  the  Committee  on  Convalescent  Care  of  the  New  York  Heart 
Association. 

**  Out  of  352  patients  discharged  during  the  year,  181 ,  more  than  50  per  cent,  were  under 
medical  supervision  from  6  to  12  months  and  69,  approximately  20  per  cent,  from  12  to  24 
months. 


Obviously  then,  since  several  of  the  participating  agencies  have  not  as  yet 
evolved  into  full-scale  collaborators,  the  major  task  in  carrying  out  a  compre- 
hensive cardiac  program  rests  with  the  general  hospital,  its  wards,  laboratories, 
social  service  organization  and  its  cardiac  clinic.  These  divisions  of  the  hospital 
have  well-defined  functions  but  their  contributions  are  conditioned  by  their 
respecti^'e  facilities  and  the  nature  of  their  assignments.  As  will  be  pointed 
out,  the  contribution  of  the  general  hospital  to  the  cardiac  program  has  been 
made  largeh^  through  its  cardiac  clinic.  This  agency  has  been  the  very  founda- 
tion of  the  cardiac  program  and  has,  since  its  inception,  played  a  most  significant 
role.  The  cardiac  clinic  has  served  as  a  base  of  operation  and  coordination  of  all 
major  acti\'ities  of  the  cardiac  program. 

This  may  seem  strange  to  one  not  familiar  vdtb.  the  management  of  a  well- 
organized,  modern  cardiac  clinic.    There  are  still  those  whose  view  is  tinged  by 
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the  dispensary  odium,  a  hang-over  as  it  were,  and  who,  therefore,  harbor  the 
behef  that  the  professional  standing  of  the  medical  personnel  and  the  diagnostic 
and  therapeutic  facilities  of  a  "clinic"  must,  of  necessity,  be  below  the  standards 
of  the  hospital  ward.  This  view  has  been  held,  in  part,  because  the  more  dra- 
matic aspects  of  heart  diseases,  such  as  acute  rheumatic  carditis,  coronary  throm- 
bosis and  the  more  advanced  forms  of  heart  failure  are  encountered  on  the 
hospital  wards.  It  has  been  held,  in  part  also,  because,  up  to  recent  years,  the 
more  spectacular  implements  of  diagnosis  such  as  the  x-ray,  electrocardiogram 
and  facilities  for  functional  tests,  were  available  in  hospital  wards  only.  This 
outlook,  though  faulty,  is  understandable.  The  cardiac  clinic  of  the  past  did 
not  always  possess  the  trained  personnel  nor  the  necessary  equipment  and  often 
found  it  necessary  to  refer  patients  to  the  hospital  ward  for  investigation  and 
treatment.  It  is  quite  natural,  therefore,  that  those  not  familiar  with  the  per- 
sonnel, facilities  and  equipment  of  the  cardiac  clinic  of  today  should  still  look 
to  the  hospital  ward  as  the  most  representative  branch  of  the  general  hospital 
around  which  all  acti\-ities  concerning  the  care  of  cardiac  patients  should  center. 

Actually,  what  was  tme  of  the  limitations  of  cardiac  clinics  in  the  past  is  not 
tme  today.  It  has  not  been  true  for  years.  E.xcept  for  emergencies,  requiring 
bed  rest,  minute  observation  and  dramatic  therapeutics,  the  modern  cardiac 
clinic  is  equipped  with  all  the  necessary  means  for  diagnosis  and  treatment.  It 
has  access  to  the  same  laboratory  services  as  the  hospital  ward.  The  cardiac 
clinic,  in  fact,  is  the  only  agency  in  any  general  hospital  where  the  more  impor- 
tant, long-range  problems  of  cardiac  patients  can  be  dealt  with  adecjuately. 
To  fail  to  recognize  this  is  to  misdirect  energy  and  hospital  funds  and  to  jeopar- 
dize the  welfare  of  the  patient.  The  systematic  and  continuous  .supervision  of 
cardiac  patients,  a  basic  aim  in  the  cardiac  program,  cannot  be  carried  out  unle.ss 
the  full  potentialities  of  the  cardiac  clinic  are  recognized  and  effectively  employed. 

That  the  outlook  which  underrates  the  role  of  the  cardiac  clinic  is  fallacious  is 
at  once  apparent  if  one  realizes  that  in  the  lifetime  of  many  cardiac  patients, 
hospitalization  is  but  an  isolated  incident  and  of  comparatively  .short  duration. 
It  is  the  ambulant  stage  of  heart  disease  which  constitutes,  by  far,  the  longest 
period  and  it  is  during  this  stage  that  the  cardiac  clinic  carries  the  greatest  .share 
of  responsibility.  It  is  not  uncommon  to  find  case  histories,  of  rheumatic  car- 
diacs, for  instance,  which  date  back  twenty  years  or  more,  in  the  course  of  which 
hospital  ward  care  did  not  exceed  twenty  days.  Even  cases  of  coronary  throm- 
bosis with  myocardial  infarction  which  are  initially  hospital  problems,  anywhere 
from  four  to  six  weeks,  are  successfully  supervised,  treated,  guided  and  rehabil- 
itated through  the  efforts  of  the  cardiac  clinic  and  are  enabled  to  carry  on  for 
years. 

More  convincing  in  this  direction  is  the  function  of  the  cardiac  clinic  in  the  care 
of  the  rheumatic  cardiac  child.  It  is  common  knowledge  that  in  juvenile  rheu- 
matism, the  disease  often  mns  an  insidious  course  without  dramatic  clinical 
manifestations.  Even  in  the  states  along  the  North  Atlantic  coast,  where  the 
di.sea.se  is  regarded  as  virulent,  the  initial  rheumatic  episode  is  completely  missed 
in  approximately  one-third  of  all  rheumatic  children  and  a  cardiac  valvular 
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defect  is  the  first  and  only  evidence  of  the  disease  (9) .  This  is  even  more  com- 
mon, in  fact,  it  is  the  rule,  in  Southern  and  Southwestern  communities.  Some 
children,  having  a  tendency  to  a  '"smouldering"  form  of  rhevunatism,  may  go 
through  life  without  a  single  major  clinical  episode  but  may  develop,  nevertheless, 
well-defined  cardiac  damage.  They  are  seen  but  seldom,  or  not  at  all,  on  hospital 
wards  until  the  age  of  adulthood,  perhaps  middle-age,  some  twenty  or  thirty 
years  after  the  onset  of  their  illness,  when  they  first  enter  the  stage  of  progressive 
heart  failure.  During  all  these  years,  howe\-er,  if  indigent,  they  do  require  the 
services  of  the  cardiac  clinic  and  the  services  of  other  agencies  as  determined 
by  the  cardiac  clinic  on  the  basis  of  certain  medical,  social  or  environmental 
indications.  AYhat  is  true  in  the  case  of  the  rheumatic  child,  is,  in  a  measure, 
true  of  other  groups.  Any  of  them  could  be  used  to  illustrate  that  problems  in 
management  during  the  ambulant  stage  of  heart  disease  ai-e  manifold  and  that, 
in  the  long  run,  the  responsibiUties  of  the  cardiac  clinic  outweigh,  by  far,  the 
lesponsibilities  of  any  other  agency. 

This  is  not  to  underrate  the  importance  of  the  hospital  ward.  It  is  rather  to 
tlefine  its  role  and  to  emphasize  its  limitations.  In  the  care  of  patients  with  heart 
disease,  the  hospital  ward  has  an  important  and  highly  specialized  role.  Indeed, 
its  potentialities  in  meeting  cardiac  emergencies  are  unmatched  by  any  other 
agency.  This  is  its  function  preeminently  and  to  this  function,  it  is,  in  fact, 
strictly  Hmited.  It  can  serve  in  no  other  capacity.  It  certainly  cannot  assume 
the  role  of  a  coordinating  agency  in  the  cardiac  program  of  the  community. 
Its  contact  ^nth  the  patient  is  all  too  brief.  Even  where  the  hospital  ward  has  a 
"cardiac  group"  and  an  adequate  social  service  organization  to  follow  patients 
discharged  from  its  service,  in  so  doing,  it  is  mereh'  duplicating  the  work  of  the 
cardiac  clinic  and  does  it  less  efficientlj'.  Such  a  cardiac  group  is  essentially  a 
study-group  with  a  limited  purpose.  It  can  supervise  only  a  limited  number  of 
patients  and  at  intei'vals  too  long  for  proper  observation.  Because  of  this,  it 
could  not  meet  the  needs  of  the  commvmity  cardiac  program. 

At  any  rate,  the  medical  staff  of  the  hospital  ward  cannot  be  expected  to  deal 
Avith  the  broader  problems  of  patients  afflicted  with  .such  chronic  and  protracted 
diseases  as  the  heart  diseases.  The  hospital  ward  does  not  contact  the  majority 
of  patients  requiring  care  and  when  it  does  contact  them,  it  is  for  too  short  a 
period  and  often  too  late  for  constructive  management.  As  already  pointed 
out,  in  matters  concerning  patients  with  heart  diseases,  the  specific  role  of  the 
hospital  staff  is  to  treat  cardiac  emergencies.  This  is  the  recognized  domain  of 
any  experienced  internist.  Under  the  supervision  of  the  attending  staff,  re- 
sponsible medical  residents  can  treat  and,  in  fact,  usually  do  treat,  in  every 
Avell-governed  hospital,  all  acute  diseases  including  diseases  of  the  heart.  This 
does  not  mitigate  against  the  role  of  the  specialist  or  the  value  of  his  collaboration 
with  the  medical  staff.  A  speciaUst  in  heart  diseases  has  a  well  defined  role. 
He  is  in  charge  of  a  cardiac  clinic  primarily  and  is  therefore  in  active  charge 
of  the  patient  before  and  immediately  after  the  hospital  ward  had  performed  its 
specific  task  and  had  released  him.  He  should,  of  course,  follow  the  progress  of 
his  patient  on  the  hospital  ward  and  collaborate  whenever  called  upon  to  do  so. 
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The  patient,  however,  remains  under  the  jurisdiction  of  the  at^  idir;^  me  cal 
staflf.  ^ 

For  the  purpose  of  better  organization  of  the  cardiac  service;  '  '  any  general 
hospital,  then,  the  function  of  each  constituent  division  should  V  ,eav\y  defined. 
Responsibihties  should  be  assigned  in  the  light  of  such  well  de0  .  functions  and 
support  given  in  proportion  to  responsibihties  assigned.  In  th?  s  xay,  the  general 
hospital,  the  logical  center  of  activities  of  the  community  cardiac  program,  \n\\ 
have  firmly  established  its  own  machinery  for  effective  part  eipat ion.  Proper 
allocation  of  respon-sibilities  leads  to  an  economy  of  effort  and  affords  more  ade- 
quate service  to  the  patient. 

There  is  another,  perhaps  a  better  and  more  practical  reason  why  the  general 
hospital  .should  confine  its  function  to  emergencies  and  look  to  its  cardiac  clinic 
as  a  major  division  to  carry  its  cardiac  program  and  to  represent  it  on  the  com- 


TABLE  II 

Hospitals  in  \ew  York  City  with  medical  and  pediatric  beds  assigned,  1934* 


BOHOUGHS 

NUM- 
BER OF 

VOLUN- 

MUNICI- 

PED- 

TOTAL  BED 

MEDICAL  BEDS 

PEDIATRIC  BEDS 

HOSPI- 

TAKY 

PAL 

EBAL 

CAPACITY 

Per 

Per 

TALS 

Number 

cent 

Number 

cent 

Manhattan  

29 

23 

5 

1 

13,304 

2,424 

18.2 

892 

7.4 

Bronx  

6 

2 

3 

1 

2,521 

872 

34.5 

110 

4.4 

Brooklyn  

21 

17 

4 

0 

7,479 

1,325 

17.7 

451 

6.0 

Queens**  

4 

4 

0 

0 

625 

107 

17.1 

21 

3.5 

Richmond  

4 

3 

0 

1 

952 

216 

22.7 

141 

14.8 

Totals  

64 

49 

12 

3 

24,881 

4,944 

19.9 

1,615 

6.5 

*  From,  Facilities  in  New  York  City  for  the  Care  of  Patients  with  Heart  Diseases, 
Prepared  for  the  Hospital  Survey  by  the  New  York  Heart  Association,  1936. 

".  .  .  only  the  hospitals  listed  by  the  office  of  the  Hospital  Survey  as  having  beds  defi- 
nitely assigned  to  the  children's  medical  service  and  the  adult  medical  service,  are  counted 
on  this  table." 

**  Since  this  survey  was  made  the  borough  of  Queens  acquired  a  large  municipal  hospital. 

munity  cardiac  project.  Investigations  have  revealed  that,  on  the  whole,  ward 
facilities  for  cardiac  patients  are  so  limited  that  other  .services  must  be  pro\ided 
to  compensate  for  this  inadequacy.  In  a  recent  study  of  existing  hospital  facil- 
ities in  the  City  of  Xew  York  for  patients  whose  primary  or  only  disability  is 
heart  di.sea,se  (10),  it  was  estimated  that  out  of  a  total  of  92  hospitals  where 
patients  with  heart  diseases  were  admitted,  only  64  had  beds  assigned  to  medical 
or  pediatric  u.se  and  that  onh'  about  25  per  cent  of  the  total  bed  capacity  of  these 
64  general  hospitals  was  assigned  to  .such  use. 

Table  II  .shows  the  distribution  of  the.se  hospitals  in  greater  Xew  York  and 
their  respective  medical  and  pediatric  bed  capacities  (medical  4,944;  pediatric 
1,015;  total  6,559).  Furthermore,  if  all  92  hospitals  surveyed  were  to  a.ssign  25 
per  cent  of  their  total  bed  capacitj'  to  medical  and  pediatric  use,  approximately 
7,200  beds  would  be  available  at  best.    It  .should  be  noted  that  these  beds  are 
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onl}  1  .'assignee  ind  tliis  only  by  a  portion  of  the  hospitals  so  that  it  is  not  possible 
from  these  figu  .5  to  be  certain  as  to  what  number  of  beds  are  actually  available 
to  general  mt  '•al  services.  As  to  beds  available  for  cardiac  patients  there  is  no 
index  pt  all.  '^\\'ing  upon  one's  own  experience,  however,  and  remembering 
the  reluctance  i  wliich  the  general  hospital  admits  the  "incurable"  cardiac 
and  ho*v  often  x.  admission  is  refused,  one  cannot  escape  the  impression  that 
hospita'  care  for  patients  ^xith  heart  diseases,  even  the  most  hospital-worthy,  is 
not  readily  avaihible. 

It  is  unfortunate,  in  a  measure,  that  hospitals  have  never  prepared  to  meet  the 
requirements  of  this  important  group  of  seriously  ill  patients.  It  is  common 
knowledge  that  patients  with  heart  diseases  when  requiring  hospital  care  are  in 
urgent  need  of  it  and  their  recovery  is  often  a  matter  of  several  weeks  to  several 
months.  A  patient  with,  acute  rheumatic  carditis,  coronary  thrombosis  or  heart 
failure  from  any  cause  cannot  be  restored  even  to  a  reasonable  degree  of  health 
and  comfort  as  quickly  as  those  %\'ith  other  medical  diseases.    If  the  hospital 


TABLE  III 

Duration  of  hospital  stay  of  patients  designated  as  cardiac  on  their  discharge  from 
voluntary  and  municipal  hospitals  in  New  York,  1933* 


AGE  GROtrP 

DIS- 
CHARGED 

NUMBER  OF  DAYS  IN  HOSPITAL 

1-7 

8-14 

15-30 

31-60 

Over  60 

Under  14  yrs  

Over  15  yrs  

Not  reported  

2,181 

27,367 
104 

504 
8,075 
42 

396 
6,356 
18 

541 
7,093 
21 

414 
3,569 
13 

326 
2,274 
10 

Total  

29,652 

8,621 

6,770 

7,655 

3,996 

2,610 

*  Data  obtained  from,  Facilities  in  New  York  City  for  the  Care  of  Patients  with  Heart 
Diseases,  Prepared  for  the  Hospital  Survey  by  the  New  York  Heart  Association,  1936. 


stay  is  too  short,  recovery  may  be  incomplete,  and  unless  supplemented  by  addi- 
tional care  on  the  part  of  another  competent  agency,  repeated  hospitalization 
may  become  necessary  for  the  same  single  illness.  Actually,  the  duration  of 
hospital  stay  for  cardiac  patients  is  too  short. 

A  study  of  hospital  discharges  in  voluntary  and  municipal  hospitals  of  the  five 
boroughs  of  New  York  City  for  1933  disclosed  that  in  the  case  of  approximately 
30,000  patients  designated  as  cardiacs,  the  average  hospital  stay  was  21  days  and 
that  50  per  cent  had  been  hospitalized  for  only  two  weeks  or  less  (11).  It  is 
especially  noteworthy  that  figures  regarding  the  duration  of  hospital  stay  are 
substantially  the  same  for  children  under  fourteen  years  of  age  as  for  older  age 
groups  (Table  III).  Assuming  that  patients  discharged  with  the  diagnosis  of 
heart  disease  were  admitted  because  of  the  need  of  some  treatment — and  one 
can  hardly  question  this  assumption  in  the  case  of  children  under  fourteen  years 
of  age  who  fared  no  better  than  the  adults — their  discharges  on  an  average  of  21 
days  and  in  50  per  cent  of  ca.ses  in  1-i  days  or  less,  is  a  striking  illustration  that 
the  general  hospital  ward  is  not  equipped  to  meet  the  needs  even  of  the  acutely 
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ill  cardiac.  Clearly  then,  the  hospital  ward  has  its  own  dilemma  in  meeting  its 
specific  obUgation  to  proxide  for  cardiac  emergencies  and  is  not  in  a  position  to 
assume  jurisdiction  over  the  care  of  the  cardiac  population. 

In  order  to  make  an  effective  contribution  to  the  community  cardiac  program, 
the  general  hospital  must  reorient  its  cardiac  service  so  as  to  fit  it  into  the  broader 
scheme  of  the  community  project.  To  collaborate  eft'ectively,  it  must  create  the 
machinery  for  collaboration.  To  this  end  it  can  develop  an  appropriate  di\-i.sion 
of  its  cardiac  service  to  deal  with  its  osvn  cardiac  problem  and  to  represent  it  on 
the  community  program.  It  should  be  emphasized  that  collaboration  on  the 
part  of  the  hospital  with  a  community  program  is  not  a  unilateral  gratuitj'.  In 
helping  to  build  a  strong  community  cardiac  program,  the  hospital  will  be  amply 
compensated.  The  community  progiam,  ha\-ing  as  its  basic  aim,  the  uninter- 
rupted superWsion  of  patients  with  heart  disea,ses,  will  eventually  de\-elop 
agencies  that  vriW  supplement  the  general  hospital  by  continuing  the  care  of  the 
cardiac  patient.  Continued  care  by  qualified  agencies  outside  the  hospital  ward 
must,  of  necessity,  reduce  hospitalization.  This,  in  a  mea^sure,  has  been  already 
accomphshed. 

Since  the  general  hospital  is  a  beneficiary  of  such  a  program,  the  need  for  its 
collaboration  is  .self-e\-ident .  What,  then,  should  be  its  machinery  for  adequate 
collaboration?  The  hospital  ward  ser\-ice  obx"iously  cannot  take  on  the  task. 
.\s  pointed  out,  its  contact  with  patients  in  terms  of  time  is  inadequate.  It  need 
hardly  be  stre.s.-<ed  that  the  so-called  cardiographic  laboratory-  is  a  service-station 
to  hospital  wards  and  cardiac-  clinics  and,  as  .such,  has  no  part  in  the  treatment  of 
patients.  Clearly  then,  the  cardiac  cUnic  would  appear  to  be  the  only  agencj- 
within  the  hospital  organization  to  take  active  charge.  The  cardiac  clinic  can 
serve  as  a  ba.se  of  operation  and  coordination  for  the  cardiac  program  within  the 
hospital  and  by  x-irtue  of  its  close  contact  with  other  components  of  the  cardiac 
progi-am,  it  is  the  logical  agency  through  which  the  general  hospital  can  eft'ectively 
collaborate  with  any  broad  community  cardiac  project.  As  such,  the  cardiac 
clinic  should  be  developed  and  supported  as  a  major  dixnsion  of  the  hospital 
organization.  For,  upon  its  proper  management  and  adequate  functioning  will 
depend  the  efficiency  of  the  cardiac  .serxice  within  the  hospital  and  the  successful 
evolution  of  a  comprehensive  community  program  for  the  care  of  patients  with 
heart  diseases. 

The  modem  cardiac  clinic  is  an  outgrowth  of  more  than  thirty  years  of  .serious 
effort  on  the  part  of  physicians,  social  service  agencies  and  voluntary  groups  in 
behalf  of  the  ambulant  cardiac  patient.  According  to  available  records  (12), 
the  first  clinic  Ava.s  organized  in  1911  as  "The  Bellevue  Hospital  Social  Service 
Cardiac  Clinic  for  Working  Adults,"  by  Dr.  Hubert  \'.  Guile  at  the  suggestion 
of  Mi.ss  Mary  E.  Wadley,  the  head  of  the  social  .service  department.  It  was  she 
who  recognized  that  scores  of  cardiacs  discharged  from  the  hospital  required 
a.'ss-istance  in  convalescent  care  and  occupational  rehabilitation.  She  insisted, 
however,  that  for  effective  a.ssistance,  continuous  medical  oversight  was  imper- 
ative. In  1910  the  clinic  was  taken  over  by  Dr.  .John  Wyckoff,  who  perhaps  more 
than  anyone  else,  pointed  out  the  (itilitj'  and  advantages  of  cardiac  cUnics.  The 
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clinic  was  organized  in  the  belief  that  the  number  of  returns  of  cardiac  patients 
to  the  wards  could  be  appreciably  diminished  if,  on  discharge  from  the  hospital, 
they  could  be  cared  for  in  a  special  clinic  manned  by  physicians  who  were  in- 
terested and  who  were  qualified  to  deal  with  their  problems  (13). 

These  pioneers,  whose  insight  and  interest  led  to  the  establishment  of  the  first 
cardiac  clinic  served,  in  fact,  to  institute  a  new  era.  They  shed  new  light  on  the 
basic  need  of  patients  with  heart  diseases,  namely,  their  need  for  continuous  care 
and  introduced  a  type  of  management  to  meet  this  requirement.  They  set  in 
motion  latent  energies  on  the  part  of  the  medical  profession  and  the  public,  which, 
in  the  course  of  subsequent  years  was  to  culminate  in  a  broad  community  cardiac 
program.  Within  a  span  of  five  years,  more  than  twenty  cardiac  clinics  were 
estabUshed  in  Xe\\'  York  City  alone.  The  majority  of  these  cUnics  soon  realized 
the  need  for  mutual  aid  and,  as  early  as  1917,  formed  an  Association  of  Cardiac 
Clinics  the  purpose  of  which  was  to  exchange  information,  formulate  diagnostic 
criteria,  improve  clinic  facilities  and  establish  standards  of  clinic  management. 
By  this  time,  another  organization  under  the  pretentious  name  of  Association 
for  the  Pre\'ention  and  Relief  of  Heart  Diseases  was  in  existence  about  two  years. 
Although  its  functions  were  not  clearly  defined,  it  served  a  useful  purpose  in 
pubUc  relations.  Its  development  was  interrupted  by  the  first  World  War. 
When  reorganized  in  1919,  however,  it  undertook  an  ambitious  program,  absorbed 
the  Association  of  Cardiac  Clinics,  extended  its  interests  to  convalescent  care 
and  vocational  guidance  and  instituted  studies  on  the  needs  of  the  cardiac  child 
at  school. 

The  merger  of  these  two  organizations  laid  the  foundation  of  the  present  New 
York  Heart  Association,*  a  voluntary  organization  the  basic  aim  of  which  has 
been  to  bring  together  in  cooperative  effort,  phj'sicians,  social  service  agencies 
and  public  spirited  lay-groups  with  a  view  to  affording  patients  with  heart  dis- 
eases the  best  possible  care  which  the  accumulated  experience  of  the  medical 
profession  and  sound  pubhc  health  organizations  have  to  offer.  Since  its  incep- 
tion, the  New  York  Heart  Association  has  been  a  moA-ing  spirit  in  developing  a 
community  cardiac  project.  It  has  been  promoting  a  broad  educational  program 
for  physicians  as  well  as  the  public  and,  through  a  voluntary  affiliation  with  a 
majority  of  general  hospitals  and  alUed  institutions  in  greater  New  York,  has 
been  instmmental  in  exerting  a  guiding  influence  on  the  organization  and  man- 
agement of  their  cardiac  services.  It  has  ser^-ed,  throughout  the  years,  as  a 
clearing  house  of  information  on  all  matters  pertaining  to  the  care  of  patients 
A\ith  heart  diseases. 

The  Association  is  governed  by  a  Council  of  physicians  of  recognized  standing 
in  the  special  field  of  cardiovascular  cUseases.  It  functions  through  a  group  of 
Executive  Committees,  whose  actixdties  are  concerned,  respectively,  with  re- 
search, cardiac  clinic  management,  sanitorial  and  convalescent  care,  criteria  and 
nomenclature,  cardiac  children  at  school,  cardiacs  in  industry,  scientific  pro- 
grams, communit}''  planning  and  public  education.    Several  of  these  committees 

*  For  several  years,  the  Xevv  York  Heart  Association  has  been  designated  as  the  Heart 
Committee  of  the  New  York  Tuberculosis  and  Health  Association. 
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have  made  noteworthy  contributions.  The  Committee  on  Research  has  com- 
pleted a  fifteen  >-ear  study  on  the  natural  liistory  of  rheumatic  heart  diseases 
(14).  The  Committee  on  Criteria  and  Nomenclature  has  pubUshed  the  fourth 
edition  of  a  monograph  on  diagnostic  criteria  in  cardiovascular  diseases  (15). 
The  Committee  on  Cardiac  Clinics  has  formulated  standard  requirement  for 
cardiac  clinic  management  (16).  These  standards  have  been  in  use  as  the  ac- 
cepted guide  in  63  affiliated  clinics*  in  New  York  City  alone  by  1941  (Table  IV). 
They  ha^•e  been  adopted  in  recent  j'ears  also  as  a  i)attern  for  clinic  standards  in 
other  fields  of  medical  endeavor. 

A  cardiac  clinic,  then,  managed  in  accordance  with  standards  evoh'ed  in  the 
course  of  approximately  thirty  years  of  cumulative  experience  and  operating  in 
close  collaboration  with  all  other  agencies  concerned  with  the  care  of  patients  with 
heart  diseases,  would  seem  qualified  to  play  a  major  role  in  the  cardiac  ser\'ice  of  a 
general  hospital  and  to  represent  it  on  the  community  cardiac  program.  INIem- 


TABLE  IV 

Composition  of  case  load  and  clinic  personnel  of  63  cardiac  clinics  affiliated  with  the 
New  York  Heart  Association,  1941* 


CASE  LOAD 

ADtJLTS 

Beginning  of  Year  

12,248 

New  Admissions  

2,799 

Readmissions  

199 

Census  for  the  Year  

15,246 

6,656 
1,095 
108 
7,859 


18,904 
3,894 
307 
23,105 


CLINIC  PERSONNEL 


Physicians  

Nurses  

Social  Workers. 
Cleri<s  


482 
101 
61 
44 


Discharged,  Transferred,  Lapsed. 


5,710 


Volunteers. 


End  of  Year . 


Total   754 


*  Figures  obtained  from  the  Summary  of  Clinic  Reports,  Committee  on  Cardiac  Clinics 
of  the  New  York  Heart  Association,  1941. 


bers  of  the  medical  profession,  particularly  those  in  charge  of  medical  and 
pediatric  divisions  of  hospitals,  might  avail  themselves  of  the  potentialities  of  this 
agency  and  utilize  its  service  more  fully,  in  the  care  of  the  cardiac  population  in 
their  respective  communities.  It  is  on  this  assumption  that  the  organization, 
personnel,  facilities  and  operation  of  the  modern  cardiac  clinic  will  be  described 
in  some  detail. 

A  modern  cardiac  clinic,  in  conformity  with  standard  requirements,  is  an  in- 
tegral part  of  the  general  hospital  and  operates  as  a  special  .section  of  its  medical 
or  pediatric  division.  It  .serves  to  continue  the  care  of  patients  discharged  from 
hospital  wards  and  to  supervise  the  management  of  other  ambulant  patients 
with  cardiovascular  diseases  who  may  apply  and  who,  according  to  the  policy  of 
the  hospital  in  question,  are  eligible  for  admission.    Such  a  clinic  has  ward  service 

*  These  clinics  are  affiliated,  on  a  voluntary  basis,  with  the  Committee  on  Cardiac  Clinics 
of  the  New  York  Heart  Association  under  conditions  set  forth  in  its  Standard  Require- 
ments. 
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available  for  the  study  and  treatment  of  its  patients  whenever  they  require 
hospitalization. 

The  medical  staff  of  the  clinic  consists,  in  the  main,  of  physicians  who  have 
been  trained  for  their  task  and  who  are  familiar  with  the  cardiac  problem.  Ex- 
ceptions, in  this  respect,  are  physicians  referred  from  other  departments  of  the 
hospital  for  short  periods,  three  to  six  months,  as  a  part  of  the  general  medical 
training.  The  cUnic  does  not  permit  itself  to  be  used  as  an  anchor  of  attachment 
to  the  hospital,  by  any  physician. 

The  Physician -in-Charge  of  the  cardiac  clinic,  or  Chief  of  Clinic,  is  generality 
an  internist  or  pediatrician  who,  by  virtue  of  length  of  service  and  recognized 
abihty,  has  merited  the  rank  of  associate,  or  at  least  that  of  assistant  physician, 
and  who  has  had  two  years  or  more  of  special  training  in  clinic  management  in  an 
approved  cardiac  clinic* 

The  Chief  of  Clinic  is  in  complete  charge  and  is  fully  responsible  for  the  man- 
agement of  his  cUnic.  His  responsibilities  entail  all  matters  relating  to  admis- 
sion of  patients,  initial  diagnosis  and  treatment,  subsequent  changes  in  diagnosis 
or  treatment,  interdepartmental  consultations,  hospitalization,  problems  per- 
taining to  school  and  vocational  adjustment,  transferring  patients  to  or  receiving 
patients  from  collaborating  agencies  and  the  disposition  or  final  closing  of  all 
records.  Less  specified  but  equally  important  are  his  duties  in  arranging  timely 
conferences  with  social  service,  clinic  conferences  with  his  medical  staff,  supervis- 
ing clinic  and  laboratory  procedures  and  training  of  assistants.  These  responsi- 
biUties  require  his  presence  on  all  clinic-days  and  during  the  major  part  of  all 
clinic-sessions.  He  may  assign  some  of  his  manifold  duties  to  qualified  senior 
assistants  for  whose  decisions,  however,  he  is  always  responsible. 

For  the  proper  functioning  of  an  organization  so  complex  as  a  cardiac  clinic 
an  adequate  staff  is  essential  and  regular  and  prompt  attendance  is  imperative. 
Aside  from  unforseen  problems  which  commonly  arise  in  the  course  of  a  clinic 
session,  the  routine  care  of  patients  is,  in  itself,  time-consuming.  Experience 
has  taught  that  the  interval  history  and  examination  of  a  return  patient,  requires, 
on  the  average  about  twenty  minutes  and  the  examination  of  a  new  patient,  a 
half -hour  or  more.  This  means  that  a  member  of  the  cardiac  clinic  staff  cannot 
conveniently  examine  more  than  six  patients  in  the  course  of  a  two-hour  session. 
Since  the  Chief  of  Clinic,  who  is  ultimately  responsible,  must  always  be  appraised 
of  all  new  diagnostic  and  therapeutic  problems,  the  procedure  may  become  even 
more  time-consuming.  With  a  case  load  of  fifty  patients  per  session,  then,  a 
cardiac  clinic  requires  a  staff  of  not  less  than  ten  physicians  for  routine  examina- 
tions alone. 

However,  a  well  governed  cardiac  clinic  does  not  confine  its  function  to  routine 
work  alone.  The  Chief  of  Clinic  and  some  of  his  senior  assistants  are  often  pre- 
occupied with  patients  referred  in  consultation.  Others  are  assigned  to  fluoros- 
copy, electrocardiography,  functional  tests  or  some  special  therapy.  Still  others 
devote  part  of  their  time  to  studies  on  problems  of  special  interest. 


*  An  approved  cardiac  clinic  is  one  that  operates  in  conformity  with  the  Standard  Re- 
quirements.   It  is  generally  an  affiliated  clinic. 
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-\s  has  been  intimated,  certain  clinic  sessions  are  apt  to  present  unusual  medico' 
and  social  problems.    A  patient  emerging  from  an  acute  episode  of  illness  m;i 
require  further  institutional  super\'ision ;  another  may  have  become  acutely  ; 
and  in  need  of  hospital  care.    A  cardiac  with  a  guarded  prognosis  may  have  bet  ; 
ad\'ised  surger\'  or  a  cardiac  mother  who  has  become  gravid,  a  therapeutic  int» 
vention.    Some  of  these  are  weighty  problems  and  every  decision  entails  i< 
sponsibiUties.    \Mien  a  decision  has  finally  been  made,  there  is  still  the  questi'j: 
of  placement.    Assuming  that  the  patient  is  "suitable,"  for  ward  service,  ai' 
beds  available  in  the  parent  hospital?    If  not,  to  whom  should  the  task  in  que-- 
tion  be  entrusted?    What  is  the  risk  in  disposing  of  the  patient  into  quarter- 
unknown?    Is  there  any  risk  in  waiting?    Should  domiciUar>-  care  be  provide'  1 
and  how?    Are  the  .ser\-ices  of  a  district  physician  or  a  district  nurse  availabU 
If  not,  is  there  any  prospect  that  some  member  of  the  clinic  staff  may  voluntct 
his  ser^'ices?    These  are  problems  of  great  moment,  demanding  prompt  solution 

Then  there  are  the  problems  of  lesser  urgency  arising  from  enN-ironment; 
factors,  the  home,  the  .school  and  the  work.shop.    Patient  A  cannot  accept  tl 
way  of  life  of  his  growing  children  and  meets  their  challenge  by  increasing  .<vm; 
toms  of  dyspnea  and  precordial  pain.    Patient  B,  a  rheumatic  child,  has  n>  ' 
been  at  .school  an  entire  .semester  because  he  cannot  conveniently  climb  foi; 
flights  of  stairs  .several  times  a  day.    Patient  C  who  has  recently  recovered  from 
cardiac  injury  cannot  return  to  his  former  occupation  and  requires  vocation: 
retraining.    Such  en\'ironmental  problems  are  the  concern  of  the  medical  st;tt* 
of  a  cardiac  clinic  becau.se  they  may  confuse  diagnosis,  \-itiate  therapy  and  in- 
fluence prognosis. 

The  clinic  staff,  too,  has  its  own  problenxs.  Cardiology  is  a  d^Tiamic  specialty. 
Aside  from  experiences  gained  through  years  of  dihgence  in  attending  patients, 
staff  membei^s,  in  order  to  keep  abreast  with  advances  in  their  chosen  field,  must 
be  in  touch  \\-ith  all  current  developments  in  clinical  and  technical  procedures 
jjertauiing  to  diseases  of  the  heart.  To  this  end,  the  clinic  chief  a.ssigns  them 
.successively  to  follow  ca.ses  admitted  to  the  wards  and  to  pre.sent  reports  on  their 
progress  to  the  clinic  staff  at  stated  conferences.  Journal  club  meetings  are 
arranged  for  a  critical  re\-iew  of  current  literature. 

In  addition  to  an  adequate  medical  staff,  a  cardiac  clinic  must  have  acce.ss  to 
other  ser\'ices.  Consultations  must  be  available  in  all  specialties,  particularly 
in  dentistry-,  rhinolar>-ngology,  metabolism  and  nutrition  and  ready  access  must 
l>e  had  to  laboratories  and  a  pharmacy.  During  clinic  sessions,  the  .serxices  of  a 
graduate  nur.<e  or  a  (jualified  student  nurse  are  required  to  help  the  medical  staff. 
The  nurse  is  in  charge  of  supplies,  keeps  examining  rooms  in  order,  drapes  female 
patients,  prepares  hypodermic  medications  and  assists  in  procedures  .such  as 
venipuncture  and  thoracic  or  abdominal  paracentesis. 

A  well-trained  .social  worker  is  indisjien.sable  to  the  operation  of  a  cardiac 
clinic.  Her  responsibilities  are  next  only  to  those  of  the  Chief  of  Clinic.  Since 
cardiac  clinic  .ses-sions  ar^  conducted  at  stated  interA-aLs,  two  or  three  times  a  week 
at  best,  and,  since  it  l<  axiomatic  with  the  cardiac  program  that  the  care  of  pa- 
tients A\-ith  heart  disease  be  continuous,  the  cardiac  social  worker  is  actually  in 
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charge  of  the  patient  during  the  absence  of  the  cUnic  staff.  She  is  always  on  call. 
The  major  objectives  recognized  so  far  as  appropriate  to  hospital  social  service 
have  been  defined  and  are  well  known  (17).  These  objectives  are,  however,  gen- 
eral and  do  not  quite  define  the  role  of  the  cardiac  social  worker.  With  the 
exception,  perhaps,  of  a  clinic  for  the  tuberculous,  no  agencj^  deals  with  patients 
so  much  in  need  of  uninterrupted  care  as  the  cardiac  clinic.  There  is  not  a  single 
factor  in  the  life  of  a  cardiac  which  may  not  be  pertinent  in  the  appraisal  of  his 
symptoms.  Interval  histories  do  not  always  reveal  these  factors.  It  is  the 
cardiac  social  worker,  providing  she  has  successfully  cultivated  the  role  of  a 
confidant  and  has  become  familiar  with  the  environment,  who  alone  can  bring 
them  to  the  attention  of  the  examining  physician.  It  is  a  part  of  clinic  manage- 
ment that  the  social  worker  visit  the  home  of  every  new  patient,  complete  a  social 
historj'-form  and  attach  it  to  the  medical  records.  She  is  to  revisit  as  often  as 
she  may  deem  it  necessary  or  whenever  the  Chief  of  Clinic  may  require  additional 
information. 

Because  of  her  intimate  familiarit}^  with  patients  and  their  environment,  the 
social  worker  is  the  first  to  be  aware  of  their  maladjustments,  be  they  medical  or 
an}'  other.  She  is  most  qualified  to  assign  patients  to  the  several  divisions  of  the 
clinic  where  their  problems  are  most  likely  to  be  met.  She  is  the  logical  super- 
visor of  the  cardiac  clinic,  yielding  to  the  nurse-in-charge,  if  one  be  present,  only 
in  the  .supervision  of  facilities.  She  is  present  at  every  clinic  session  and  during 
the  entire  session,  participating  in  all  deliberations  concerning  the  management 
of  patients.  The  social  worker  interviews  all  new  patients  on  their  initial  visits 
and  all  return  patients  as  necessity  demands.  She  keeps  records  of  clinic  visits 
and  return  appointments  so  that  she  may  determine  the  cause  of  any  lapse  in 
attendance.  She  assists  the  medical  staff  in  arranging  for  hospitalization,  con- 
valescent care,  opportunity  school  classes  and  vocational  rehabilitation. 

It  is  through  the  social  worker  that  the  cardiac  clinic  maintains  contact  with  all 
other  agencies.  She  is  respon.sible  for  .sending  of  reports,  transcripts  of  records 
and  for  all  correspondences  in  deaUng  with  collaborating  institutions.  The  car- 
diac social  worker  keeps  records  of  active  and  inactive  patients,  admissions, 
attendance,  transfers,  discharges  and  social  service  visits.  These  are  recorded 
on  schedules  devised  by  the  Committee  on  Cardiac  Clinics  of  the  New  York 
Heart  Association  and  a  copy  is  submitted  monthly  to  its  Executive  Secretary, 
to  serve,  in  conjunction  with  records  submitted  by  other  clinics,  as  material  for 
studj^  and  information  in  the  community  cardiac  program. 

Although  it  is  understood  that  the  cardiac  social  worker  is  responsible  pri- 
marily to  the  Director  of  Social  Service  of  the  hospital,  in  matters  relating  to  the 
patient's  health,  she  can  serve  best  by  dealing  directly  with  the  Chief  of  Clinic. 
The  recent  trend  to  regard  Social  Service  as  a  special  department  which  is  to 
serve  chnics  in  consultation  only,  is  objectionable  from  the  point  of  view  of  cardiac 
cUnic  management.  Social  service  is  an  integral  part  of  cardiac  clinic  organiza- 
tion and  its  worker  is  an  indispensable  member  of  the  clinic  personnel.  Proper 
integration  of  her  functions  with  those  of  the  medical  staff  is  essential  to  the 
successful  operation  of  a  cardiac  clinic. 
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In  order  that  a  cardiac  clinic  with  its  complex  organization,  consisting  of 
medical,  nursing  and  social  service  staffs,  statistical  clerks  and  research  groups, 
may  function  adequately,  certain  basic  facihties  and  equipment  are  necessary. 
A  spacious,  well-ventilated  waiting  room,  separate  examining  rooms  for  male  and 
female  patients,  office  space  for  the  social  worker  to  afford  privacy  in  inter\"iews 
and  a  suitable  conference  room  for  the  medical  staff  are  basic  facilities.  Major 
equipment  includes  an  electrocardiograph,  fluoroscopic  unit,  basal  metabolism 
apparatus,  spirometer,  scales  and  measuring  rod  and  implements  for  a  variety  of 
functional  tests.  It  is  essential  that  a  clinical  laboratory  and  a  pharmacy  be 
within  easy  reach  and  that  an  emergency  tray  be  on  the  premises.  Each  exam- 
ining room  is  an  individual  unit,  furnished  with  a  large  examining  table,  desk  and 
accessories,  flashlight,  otoscope,  opthalmoscope,  tongue  depressors,  thermometer 
and  sphygmomanometer.  Spacious  quarters  with  office  spaces  for  interWews 
and  conferences  and  individual  examining  rooms  .separated  from  the  waiting 
room  are  intended  to  afford  an  atmosphere  of  quiet,  so  nece.ssar}-  in  a  clinic  where 
auscultation  is  an  important  part  of  phy.sical  examinations.  The  equipment 
enumerated  is  essential  to  clinic  self-sufficiency  and  economy  of  effort. 

In  the  realization  that  a  cardiac  clinic  has  a  highly  specialized  function,  its 
medical  staff  attempts  to  limit  the  enrollment  of  patients  to  such  numbers  as 
can  be  given  adequate  care.  Patients  are  admitted  only  when  referred  by  re- 
hable  agencies  and  when  there  is  reasonable  assurance  that  a  cardiac  problem 
exists.  General  medical  or  pediatric  clinics,  hospital  ward  .services,  admitting 
physicians,  private  physicians  and  cardiac  clinics  of  other  hospitals  are  accept- 
able sources  of  reference.  The  Chief  of  Clinic  or  a  senior  assistant  designated 
by  him  determines  eligibility  for  admi.ssion. 

Three  categories  of  patients  compri.se  the  case  load  of  a  cardiac  clinic  as  fol- 
lows: Patients  with,  1)  well-defined  organic  heart  disease;  2)  "potential  heart 
disease"  and  3)  "possible  heart  di-sease."  The  term  "potential"  refers  to  patients 
who  have  no  discernible  cardiac  defect,  but  who,  ha\-ing  suffered  an  attack  of  a 
disea.se  such  as  rheumatism,  may,  by  virtue  of  the  recurrent  nature  of  the  disea.se, 
develop  heart  involvement  in  the  near  future.  The  problem  in  this  group  is 
e.s.sentially  that  of  prophylaxis.  The  term  "possible"  refers  to  patients  who 
present  abnormal  but  inconclusive  physical  signs.  The.se  are  observed  for  further 
evidences  which  might  confirm  or  rule  out  heart  disea.se.  A  patient  may  at 
times  be  designated  as  both  a  "potential"  and  a  "positive"  cardiac.  A  child 
with  a  clear-cut  rheumatic  history  but  inconclusive  physical  .signs  is  an  example. 

Another  class  of  patients  seen  at  the  cardiac  clinic  are  tho.se  referred  for  "opin- 
ion (jnly."  Such  patients,  referred  in  consultation  by  other  departments  are  not 
enrolled  unless  conclusive  evidences  of  heart  disease  are  discovered  and  then  only 
if  the  referring  clinic  agrees  to  a  "request  for  transfer."  Enrollment  of  children 
is  governed  by  the  pediatric  age  limit  determined  for  the  hospital  wards.  Once 
admitted,  however,  the  children's  cardiac  clinic  may  carry  them  beyond  the 
specified  pediatric  age,  perhaps  through  the  high  school  age,  for  the  purpo.se  of 
ob.servation  and  study.  In  ca.ses  of  adults  who  have  been  enrolled  in  a  cardiac 
clinic  but  who.se  attendance  at  another  clinic  is  equally  important,  responsibility 
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is  shared  jointly  by  both  cUnics.  A  syphiUtic  with  aortitis  or  a  diabetic  with 
coronary  artery  disease  are  examples. 

The  procedure  on  admission  to  the  cardiac  clinic  is  much  the  same  as  that  of 
any  other  well  established  diagnostic  cUnic.  The  patient's  history  is  taken  and  a 
complete  physical  examination  is  made.  Initial  laboratory  studies  include  urine, 
blood,  fluoroscopic  or  x-ray  and  electrocardiographic  examinations.  In  the  final 
appraisal  of  the  patient,  which  usually  requires  three  successive  cUnic  visits,  social 
service  records,  and  hospital  charts,  if  any,  are  taken  into  account.  Return 
visits  to  the  clinic  are  arranged  by  appointment,  anywhere  from  three  days  to 
three  months,  depending  upon  the  urgency  of  the  patient's  complaints.  How- 
ever, when  symptoms  warrant,  a  patient  may  \'isit  the  clinic  at  any  regular  ses- 
sion. Every  return  visit  entails  a  careful  interval  history,  a  complete  physical 
examination  and  such  laboratory  studies  as  may  be  indicated.  If  the  patient's 
disease-pattern  belongs  to  a  categorj^  for  which  a  special  study  or  treatment  group 
exists,  he  is  assigned  to  that  group. 

Patients  who  are  acutely  ill  or  who  present  problems  not  quite  within  the  realm 
of  clinic  routine,  are  brought  to  the  attention  of  the  Chief  of  Clinic.  If  there  is 
disagreement  in  diagnosis  or  treatment  or  if  new  findings  warrant  a  change  in  the 
diagnostic  pattern,  the  procedure  is  similar.  In  cases  where  the  clinical  picture 
is  too  complex  for  inamediate  decision  or  in  cases  of  unusual  interest,  a  conference 
is  held  for  the  purpose  of  critical  discussions  and  the  instruction  of  less  informed 
members  of  the  staff. 

The  records  of  a  cardiac  clinic  conform  to  the  standard  charts  provided  by  the 
New  York  Heart  Association.  These  are  essentially  fact-finding  charts  in  which 
all  significant  points  in  the  initial  history,  physical  examination,  social  history, 
return  \-isits  and  laboratorj^  reports  are  recorded  in  appropriate  columns  which 
lend  themselves  to  rapid  re^'iew  or  tabulation.  In  such  records,  because  of  an 
orderly  arrangement  of  data,  the  frequency  of  any  significant  complaint,  physical 
sign  or  laboratory  finding,  even  in  the  course  of  several  years,  may  be  traced 
readily  ^\-ithin  a  few  minutes.  The  reverse  of  each  chart-form  is  blank  and  is 
used  for  notations  or  periodic  summaries  of  the  patient's  case  record.  The  nar- 
rative form  of  charts  employed  in  general  clinics  are  of  little  use  in  a  cardiac  clinic. 
They  are  too  fragmentary,  often  illegible  and  do  not  reveal  the  true,  long-range 
clinical  picture  of  heart  diseases. 

The  terminology  employed  in  recording  data  on  clinic  charts  as  well  as  the 
criteria  used  in  formulating  diagnostic  patterns  conform,  in  every  well-governed 
cardiac  clinic,  to  the  nomenclature  and  criteria  provided  by  the  New  York  Heart 
Association  in  its  well-known  monograph  on  the  "Criteria  for  the  Classification 
and  Diagnosis  of  Heart  Diseases." 

Such  is  the  plan  of  organization,  management  faciUties  and  procedure  in  a 
modern  cardiac  clinic.  The  standards  by  which  it  is  gvuded  are  the  result  of 
j^ears  of  conscious  effort  to  promote  efficiency  in  keeping  with  increasing  responsi- 
bilities. The  importance  of  its  service  to  patients  Ues  not  only  in  the  fact  that 
it  pro\'ides  intimate  contact  over  long  periods  and  thereby  renders  timely  aid  but 
also  in  the  fact  that,  when  functioning  adequately  it  can  influence  the  course  of 
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heart  diseases  and  can,  in  a  measure,  reduce  the  need  for  the  services  of  other 
institutions.  As  has  been  pointed  out,  in  the  present  state  of  development  of  tlic 
community  cardiac  program,  the  faciUties  of  hospital  wards,  sanitoria  and  con- 
valescent homes  are  often  inadequate  even  for  their  comparatively  liinited  assign- 
ments. To  enable  them  to  function  with  some  semblance  of  efficiency,  while 
stri^-ing  to  develop  into  full-scale  collaborators,  the  need  for  their  services  must 
be  curtailed  and  kept  within  the  range  of  their  existing  capacities.  In  this  direc- 
tion, the  cardiac  clinic  can  serve  most  effectively. 

Actualh-,  the  cardiac  clinic  has  already  taken  over  some  of  their  functions. 
Some  clinics  have  organized  domiciUary  care  for  rheumatic  children  during  the 
subacute  or  smoldering  phase  of  their  illness,  thereby  sharing  in  the  task  of  sani- 
toria. In  many  cases,  the  treatment  of  adults  with,  chronic  heart  failure,  who 
rightfully  belong  to  hospitals  for  chronic  diseases,  has  been  taken  over  by  the 
clinic.  Finally,  it  is  the  accepted  role  of  the  cardiac  clinic  to  determine  the  type 
of  accessory  ser\nce  required  by  the  patient  and  to  place  him  under  the  temporary 
care  of  an  appropriate  collaborating  agency,  if  and  when  such  service  is  available. 
The  cardiac  clinic  functions  as  the  hub  around  which  revolve  most  of  the  acti^■  itie> 
of  the  community  cardiac  program. 

Aside  from  its  accepted  role  as  the  agencj'  in  charge  of  ambulatory  cardiae 
patient  and  its  less  defined  but  equally  important  function  as  the  base  of  opera- 
tion in  the  cardiac  program,  the  cardiac  clinic  has  evolved  an  ideal  set-up  for 
teaching  and  research.  Its  organization,  facilities  and  its  i-ecords,  particularly" 
those  containing  data  over  the  years,  lend  themselves  admirably  for  large-scale 
group  studies.  The  hospital  ward,  the  sanitorium  and  convalescent  home  deal 
with  the  exceptional  aspects  of  heart  diseases.  These  are  incorporated  in  the 
records  of  the  cardiac  cUnic  as  incidents  in  a  long  chain  of  events  which,  in  the 
aggregate,  constitute  the  disease  patterns.  The  cardiac  clinic  is  the  only  agency 
where  the  whole  clinical  picture  of  the  cardiac  patient  is  unfolded  and  the  natui  al 
history  of  the  several  heart  diseases  fully  revealed. 

Although  the  community  cardiac  program  is  similar  to  the  community  plan  foi 
the  tuberculous,  its  motivation  was  different.  In  the  case  of  the  program  for  the 
tuberculous,  the  community  attitude  was,  in  a  large  measure,  defensive.  Dealing 
with  a  communicable  disease,  the  communitj',  as  a  matter  of  self -protection, 
made  provisions  for  its  control.  In  the  case  of  heart  diseases,  rheumatic  heart 
disease  in  particular,  the  community  attitude  was  es.sentially  a  challenge  against  ;i 
scourge  whose  ravages  took  a  heavy  toll  of  children  during  their  formative  period 
and  of  adults  during  their  most  productive  years.  It  was  an  aggressive  attitude 
with  a  strong  emotional  component,  clamoring  for  prevention  and  relief.  The 
participation  of  the  medical  profession  and  its  critical  appraisal  of  the  several 
aspects  of  the  cardiac  problem,  from  time  to  time,  has  led  to  a  planned  program 
for  the  care  of  the  cardiac  population. 

The  community  cardiac  program,  is,  of  course,  still  in  the  process  of  evolution. 
However,  its  basic  aim  ha.s  been  clearly  defined,  and  has,  in  a  large  measure  been 
realized.  Its  aim  has  been  to  provide  and  adequately  develop  a  group  of  agencies 
for  the  purpose  of  prevention,  health  conservation,  adaptation  and  relief  with  a 
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view  to  afifording  patients  with  heart  diseases  a  continuous  supervision.  The 
cooperative  effort  stimulated  by  this  community  cardiac  program  has  resulted 
in  a  better  understanding  of  the  natural  history  of  heart  diseases  on  the  part  of 
the  medical  profession  and  a  systematic  and  more  adequate  care  of  patients  with 
heart  diseases. 

SUMMARY 

As  a  result  of  the  evolution  of  a  broad  community  cardiac  program  during  the 
past  twenty-five  years,  the  management  of  patients  with  heart  diseases  has 
changed  radically.  Diagnosis  is  now  expressed  in  terms  of  comprehensive  pat- 
terns which  identify  the  patient  with  well-defined  clinical  categories  and  treat- 
ment is  conducted  by  a  group  of  collaborating  agencies. 

The  community  endeavor  has  been  to  provide  for  patients  with  heart  diseases 
the  best  possible  care  which  the  accumulated  experiences  of  the  medical  profes- 
sion and  the  joint  efforts  of  a  group  of  sound  public  health  organizations  have  had 
to  offer.  In  this  direction,  continuous  supervision  has  been  a  basic  aim  of  the 
cardiac  program. 

Participating  medical  agencies  are  the  general  hospital,  hospitals  for  chronic 
diseases,  cardiac  clinics,  sanitoria  and  convalescent  homes.  Collaborating  non- 
medical agencies  are  pubUc  schools,  vocational  training  centers,  certain  industrial 
establishments  and  voluntary  a.ssociations  consisting  of  professional  and  non- 
jjrofessional  groups  interested  in  the  cardiac  problem. 

By  \-irtue  of  responsibilities  which  extend  over  the  ambulant  stage,  the  longest 
period  in  the  hfe  of  the  cardiac  patient,  the  general  hospital,  through  its  cardiac 
clinic,  has  been  serving  as  the  base  of  operation  and  coordination  of  all  activities 
concerning  the  medical  care  of  patients. 

^'oluntary  groups,  such  as  local  and  national  heart  associations,  have  been 
instrumental  in  formulating  plans  for  collaboration  among  the  component  agen- 
cies of  the  community  cardiac  program  and  have  developed  criteria  and  standards 
of  management  for  the  several  participating  institutions.  The  medical  member- 
ship of  the.se  a.ssociations  consists  of  physicians  who  have  had  years  of  contact 
with  the  cardiac  problem.    The  majority  of  them  are  chiefs  of  cardiac  clinics. 

The  modern  cardiac  clinic  is  an  outgrowth  of  approximately  thirty  years  of 
cumulative  experience  and  operates  in  accordance  with  accepted  standards  of 
management.  By  virtue  of  its  control  over  the  patient  from  the  onset  of  his 
illness  to  the  end  of  his  day,  its  responsibilities  outweigh,  by  far,  those  of  any 
other  agency.  Its  organization,  personnel,  facilities  and  plan  of  operation  have 
been  adequate  to  meet  most  problems  facing  patients  with  heart  diseases. 

The  services  of  hospital  wards,  sanitoria  and  convalescent  homes,  though 
important  and  at  times  indispensable,  are  of  comparatively  short  duration,  and 
are,  therefore,  strictly  speaking  complimentary  services  in  the  long-range  plan 
of  community  care  of  cardiac  patients.  These  agencies  deal  with  the  exceptional 
aspects  of  heart  diseases  which  may  or  not  appear  during  the  lifetime  of  the 
patient.  It  is  the  cardiac  clinic  where  the  whole  clinical  picture  of  the  cardiac 
patient  is  unfolded  and  the  natural  history  of  the  several  forms  of  heart  diseases 
fully  revealed. 
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Active  support  of  the  community  cardiac  program  and  a  more  complete  utiliza- 
tion of  the  potentiaUties  of  the  modern  cardiac  cUnic  will  lead  to  a  better  under- 
standing of  the  cardiac  problem  by  the  medical  profession  and  will  afford  a  more 
adequate  super^•ision  of  the  large  indigent  cardiac  population  entrusted  to  its 
care. 
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HEMORRHAGIC  ()\ARIAX  CYSTS  AND  MEXOMETRORRHACJIA 
ACCOMPANYIXC;  THROMBOCYTOPENIC  PURPURA  HEMOR- 
RHAGICA AND  NECESSITATING  HYSTERECTOMY  IN  A  YOUNG 
WOMAN 

I.  C.  RUBIN,  M.D. 
[New  York] 

Uterine  bleeding  may  occur  in  the  course  of  a  chronic  cytothrombopenic 
purpura  hemorrhagica  by  the  same  pathologic  process  as  bleeding  from  the 
mucosa  of  any  other  organ  or  body  cavity.  In  the  past  foiu-  years  I  have  en- 
countered two  such  cases  in  which  menorrhagia  developed  some  time  after  the 
diagnosis  was  established  and  the  disease  assumed  chronic  status.  The  pelvic 
findings  were  negative  and  no  gj'necological  operation  was  found  to  be  necessary. 

However,  another  case  was  encountered  more  recently  in  which  gross  pelvic 
lesions  were  present  that  could  by  themselves  account  for  the  menometrorrhagia. 
Major  surgery  was  resorted  to  in  this  case  before  the  true  nature  of  the  hemor- 
rhagic diathesis  was  determined.  This  third  case  is  the  basis  of  the  present 
report. 

CASE  REPORT 

History:  The  patient,  a  j-oung  woman  of  25  years,  married  5  years,  has  one  child  3  years 
of  age,  had  no  other  pregnancies.  Since  the  age  of  10  years  she  noticed  petechiae  on  the 
least  trauma  and  intermittent  nose  bleeds  including  one  attack  during  her  only  pregnancy. 
This  tendency  had  stopped  for  2  j-ears  following  nasal  cauterization.  She  had  no  serious 
illnesses.  Her  menses  began  at  12^  years  of  age,  were  regular  of  seven  days  duration  with 
the  tendency  to  be  profuse  the  first  two  days  and  accompanied  by  the  passage  of  clots. 
When  she  was  deflorated  she  bled  for  a  month  continuously;  the  hymen  had  to  be 
cauterized  to  stop  the  bleeding.  She  passed  through  an  apparently  normal  parturition  and 
puerperium. 

For  three  years  before  the  birth  of  her  baby  she  was  subject  to  recurrent  attacks  of  pain 
in  the  right  lower  quadrant,  accompanied  by  nausea  and  vomiting.  The  attacks  recurred 
on  two  occasions,  four  and  two  weeks  prior  to  examination.  They  then  became  more  fre- 
quent and  were  followed  by  dizziness  and  weakness  but  no  syncope. 

Examination  (October  23, 1941).  The  patient  was  pale,  but  well  nourished  with  negative 
general  physical  findings.  Gynecologic  investigation  disclosed  the  following:  The  introitus 
was  somewhat  tight,  the  uterus  was  well  forward;  the  right  pelvis  was  occupied  by  a  cystic 
tender  moderately  movable  mass  which  was  elongated.  A  routine  blood  examination  re- 
vealed a  severe  anemia.  The  history  had  not  suggested  any  connection  between  the  pelvic 
lesion  and  an  abnormal  blood  condition  except  that  the  anemia  was  thought  to  be  due  to 
the  uterine  blood  loss.    Further  routine  blood  studies  were  carried  out  as  shown  in  Table  I. 

Operation:  On  November  4,  1941,  a  right  salpingo-oophorectomy  and  appendectomy  was 
done  through  a  median  hypogastric  incision.  The  bloodless  appearance  of  the  abdominal 
wound  was  particularly  noteworthy.  The  right  ovary  was  found  to  be  converted  into  multi- 
locular  cysts  altogether  enlarging  it  to  the  size  of  a  large  pear.  It  was  slightly  bluish  in 
color.  There  was  some  blood-stained  fluid  in  the  pelvis.  The  tumor  was  adherent  to  the 
broad  ligament  and  the  right  uterine  wall.  It  was  liberated  and  removed.  The  appendix 
was  also  removed.  A  number  of  approximating  sutures  were  required  to  control  oozing 
from  the  broad  ligament  surface,  and  a  Penrose  tube  drain  inserted  down  to  its  depth,  fol- 
lowed by  a  typical  abdominal  wound  closure. 
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The  surgical  specimen  consisted  of  a  Fallopian  tube  which  measured  6  cm.  in  length  and 
showed  no  gross  abnormalities.  The  ovary  was  enlarged  and  converted  into  an  irregular 
cyst,  which  was  ovoid  in  shape,  measured  9  cm.  in  long  diameter,  6  cm.  in  transverse  di- 
ameter; the  outer  pole  was  purplish  in  color.  The  entire  cyst  was  smooth.  On  section  the 
inner  aspect  of  the  mass  was  made  up  of  two  separate  cjsts.  The  inner  lining  of  the  cyst 
was  smooth  but  covered  by  brownish  chocolate-colored  adherent  material.  There  were  no 
excrescences.  The  smaller  cyst  appeared  to  be  a  hemorrhagic  corpus  luteum  measuring  2.5 
cm.  in  diameter  and  filled  with  blood  clot.    The  wall  had  a  yellowish  irregular  covering. 

The  lesion  was  reported  by  the  pathologist  as  an  hemorrhagic  endometrial  cyst,  follicular 
cyst  and  corpus  luteum  cyst  of  the  ovary.  The  appendix  revealed  changes  of  chronic  in- 
flammation. 

Course:  On  November  8,  the  patient  suddenly  went  into  shock.  Atelectasis  of  both 
lower  lobes,  more  marked  on  the  right  side  was  noted.  The  shock  was  combated  with 
blood  transfusion  and  the  atelectasis  by  inhalation  of  95  per  cent  carbon  dioxide  with  5 
per  cent  oxygen. 

At  this  time  there  was  no  thought  of  a  connection  between  the  hemorrhagic  ovarian  cyst 
and  a  probable  thrombocytopenic  purpura  hemorrhagica,  since  the  routine  blood  studies 
(Table  Ii  did  not  include  a  platelet  count. 


TABLE  I 
Routine  blood  examinations 


DATE 

HEMOGLOBIN 

BED  BLOOD 

CELLS 

WHITE  BLOOD 
CELLS 

POLVMOE- 

PHO- 
NTCLEAB 
XOS-SEC. 

POLVMOK- 

PHO- 
NVCLEAE 

SEG. 

LYMPHO- 
CYTES 

MONOCYTES 

Eosmo- 

PHILES 

per  cent 

million 

per  cent 

per  cent 

per  :ent 

per  cent 

per  cent 

11/4/41 

53 

3.7 

7.250 

6 

56 

32 

6 

11/5/41 

55 

3.7 

15.700 

5 

78 

15 

2 

11/7/41 

43 

3.37 

10,950 

13 

74 

9 

4 

Two  mouths  after  the  operation  a  similar  mass  appeared  on  the  left  side  of  the  pelvis 
and  rapidly  increased  in  size  until  its  upper  limit  reached  the  crest  of  the  ilium.  Subse- 
quently her  periods  became  more  frequent.  The  mass  continued  to  grow  so  that  by  October 
9. 1942,  it  appro.ximated  the  size  of  a  three  months  gravidity.  The  patient  bled  again  very 
profusely  from  December  19, 1942  to  Januarj-  2, 1943.  While  at  home  .she  had  had  an  attack 
of  fever  with  an  apparently  severe  anemia  for  which  her  family  physician  gave  her  a  blood 
transfusion  and  sulfonamide  therapy.  On  January  15,  1943,  she  reported  that  she  was  flow- 
ing profusely  after  a  cessation  of  three  days  following  her  last  irregular  bleeding.  In  view 
of  the  menometrorrhagia  and  the  pelvic  findings  another  laparotomy  was  done. 

Second  Operation  (January  28.  1943^  A  hysterectomy  and  left  salpingo-oophorectomy 
was  performed  through  a  paramedian  incision  to  the  left  of  the  old  scar.  The  sigmoid  was 
found  adherent  intimately  to  the  large  bluish  shimmering  tubo-ovarian  mass.  There  were 
a  number  of  pendulous  flaccid  cystic  dark  hemorrhagic  masses  along  its  periphery;  the 
cecum  was  firmly  adherent  to  the  right  angle  of  the  uterus;  the  uterus  was  partly  embedded 
by  the  adherent  bladder  and  adhesions  between  its  postero-supcrior  surface  and  the  mass. 
The  adhesions  were  divided  by  sharp  and  blunt  dissection  and  several  of  the  smaller  hemor- 
rhagic cysts  were  broken  into  and  emptied  by  aspiration;  the  large  portion  of  the  tumor  mass 
seemed  to  be  intraligamentous  and  it  was  possible  to  dissect  it  out  in  large  part  subperi- 
toneally.  The  floor  of  the  pelvis  was  almost  completely  denuded;  there  was  considerable 
oozing  from  denuded  areas  which  was  controlled  by  clamp  ligatures  and  by  hemostatic 
sutures.  The  uterus  was  amputated  at  the  level  of  the  internal  os,  the  cervix  split  pos- 
teriorly and  an  iodoform  gauze  drain  was  passed  through  it  into  the  vagina  leaving  ample 
gauze  for  drainage,  .\nother  Penrose  gauze  tubing  was  packed  fairly  tightly  into  the  cen- 
tral portion  of  the  pelvic  wound  to  control  oozing  and  led  out  of  the  abdominal  wall.  Extra- 
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peritonealization  was  accomplished  by  interrupted  sutures  taking  in  the  serosa  of  the  sig- 
moid and  cecal  wall  including  the  appendices  epiploica.  The  omentum  which  was  found 
adherent  and  separated  had  to  be  ligated.  It  was  rather  thin  and  strand-likc.  The  hemo- 
stasis  was  satisfactory.  This  was  followed  by  typical  abdominal  wound  closure  leaving  two- 
silk  threads  for  subcutaneous  drainage.  A  heavy  sandbag  was  placed  over  the  abdominal! 
wall  for  24  hours. 

The  removed  specimen  consisted  of  a  uterus  and  right  adne.xa.  The  uterus  was  small 
and  globular.  The  posterior  surface  showed  adhesions.  The  endometrial  cavity  measures 
about  4.5  cm.  in  height.  The  wall  was  about  2  cm.  thick;  the  endometrium  was  3.4  mm. 
thick.  The  wall  had  an  even  tan  color,  and  multiple  sections  through  the  wall  showed 
small  opaque  areas,  but  not  containing  brown  fluid.  The  thickened  endometrium  was  some- 
what brownish  discolored,  especially  on  its  surface.  The  attached  ovarian  mass  measured 
approximately  10  .\  9  .\  5.5  cm.  The  posterior  surface  was  flat,  white,  firm  tissue  covered 
by  hemorrhage.  Anteriorly  the  ovary  presented  a  cystic  appearance  with  a  iMcdominantly 
brown  color.  Some  of  the  cysts  had  been  torn,  and  hemorrhagic  material  was  present  on  the 
surface.  Along  the  upper  line  of  the  ovarian  mass  the  tube  was  found  to  lie  bound  down  and 
covered  by  adhesions.  The  fimbriated  end  was  completely  inverted  and  closed.  In  its 
middle  extent  the  wall  was  thickened,  the  tube  widened,  being  about  5.2  cm.  in  circumfer- 
ence. The  lumen  was  also  widened  here.  On  opening  the  cystic  kx'uli,  most  of  them  were 
found  to  be  filled  with  clotted  friable  material.  The  walls  of  the  cystic  dilatations  were 
generally  smooth,  discolored  brown.  In  some  areas  there  was  adherent  yellowish-brown, 
friable  material. 

The  pathologist's  report  was  as  follows:  Old  hemorrhagic  cyst  of  ovary,  probably  endo- 
metrial, however,  cyst  wall  consisting  of  inflamed  fibrous  tissue;  no  endometrial  tissue; 
chronic  salpingitis. 

Course:  The  clinical  pathological  impression  was  that  of  chocolate  endometrial  cysts. 
However,  no  endometrial  tissue  was  demonstrated  in  the  left  ovarian  cyst.'  This  fact  and 
the  massive  hemorrhage  and  great  vascularity  encountered  during  the  seconrl  operation  sug- 
gested a  possible  connection  Ijctween  this  condition  and  a  primary  disorder  of  the  hemato- 
poietic system,  more  specifically  thrombocytopenic  jiurpura  hemorrhagica.  With  this  in 
mind  I  asked  Dr.  Peter  Vogel  of  the  hematology  department  of  The  Mount  Sinai  Hospital 
to  make  special  examinations  of  the  blood.  His  studies  revealed  the  ff)llowing:  (.January 
29,  1943)  Hemoglobin,  62  per  cent ;  red  blood  cells,  4,350;  white  blood  cells,  30,CK)0;  platelets, 
130,000;  non-segmented  neutrophils,  12  per  cent;  segmented  neutrophils.  70  per  cent; 
lymphocytes,  15  per  cent;  monocytes,  3  per  cent.  Bleeding  time,  6  minut(s;  coagulation 
time,  10  minutes;  clot  retraction,  present.  Dr.  Vogel  interpreted  the  foregoing  findings  as 
indicative  of  a  "mild  thrombocytopenic  purpura  hemorrhagica." 

This  was  the  first  time  a  platelet  count  was  made.  The  reduction  in  the  thrombocytes 
was  regarded  as  mild.  Since  there  is  fre(juently  an  increase  in  the  nuinlx  r  of  platelets  fol- 
lowing a  surgical  procedure  it  is  presumable  that  the  thrombocy to))cnia  was  actually  more 
marked  at  this  time. 

The  patient  left  the  hosjjital,  but  returned  a  week  later,  complainingof  chilliness,  ab- 
dominal rigidity  and  pain.  Bleeding  from  an  abdominal  sinus  at  the  lower  end  of  the  scar 
had  produced  marked  anemia  which  was  combatted  by  a  transfusion  at  her  home.  The 

»  I  have  asked  Dr.  Paul  Klemperer,  pathologist  at  Mt.  Sinai  Hospital,  to  review  the 
slides  more  carefully,  and  he  reported  as  follows  as  of  September  17, 1943 :  "In  spite  of  many 
sections  which  we  took,  there  was  no  definite  epithelial  lining  which  would  have  clinched 
the  diagnosis  of  endometrial  cyst.  However,  the  accumulation  of  large  macrophages  and 
the  fibrosis  of  the  cyst  wall  strongly  suggest  that  this  was  originally  an  endometrial  cyst  in 
which  the  characteristic  structures  have  already  been  destroyed.  An  interesting  feature 
of  the  second  case  is  the  extensive  hemorrhagic  condition  of  the  ovary  which  shows  not 
only  hemorrhagic  corpus  luteum  but  also  atretic  follicles  with  conspicuous  hemorrhage  and 
there  is  also  hemorrhage  within  the  ovarian  stroma.  This  is  probably  in  accord  with  the 
hemorrhagic  tendency  which  this  patient  showed." 
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bleeding  from  the  abdominal  sinus  subsided  but  then  for  the  first  time  there  was  bleeding 
from  the  buccal  mucosa  and  gums  t3^pical  of  thrombocytopenic  purpura.  The  blood  picture 
at  that  time  is  outlined  in  Table  II. 

Bone  marrow  aspiration  yielded  250,000  cells— 374  megakaryocytes. 

Lymphocytes   2.7% 

Hematogones   2.  % 

Plasma  cells   0.7% 

Er}-throblasts   1.  % 

Normoblasts   21.4% 

(Megakaryocytes   0.6%) 


Mj-eloblasts   1.7% 

Myelocytes  X   22. .3% 

Myelocytes  E   1.7% 

Xon-seg.  Neutrophils   33.3% 

Segmented  Neutrophils   12.2% 

Eosinophils   1.0% 


Comment:  There  is  lack  of  maturation  of  megakarj-ocytes.  Otherwise  bone  marrow 
findings  are  essentially  normal. 

TABLE  II 

Blood  picture  after  clinical  signs  typical  of  thrombocytopenic  purpura 


DATE 

PLATELETS 

RETICULO- 
CYTES 

BEHO- 
GLOBIN 

RED  BLOOD 
CELLS 

WHITE 
BLOOD 
CELLS 

POLYMOR- 
PH O- 
NUCLEAR 
SEC. 

POLYKOR- 

NUCLEAR 
NON-SEC. 

LYHPHO- 
CYTES 

MONO- 
CYTES 

per  cent 

per  cent 

million 

per  cent 

per  cent 

2  22  43 

140.000 

48 

3.4 

26,500 

73 

19 

7 

1 

2 '23/43 

130.000 

I 

45 

3.25 

28,000 

68 

12 

18 

2 

2/25/43 

53 

3.23 

10,000 

72 

9 

15 

1 

2/26/43 

130,000 

3 

54 

3.69 

10,500 

61 

12 

6 

2 

(Sed.  rate,  18  mm.  in  53  m.;  hematocrit,  3.19  per  cent;  bleeding  time,  4 

min.; 

coagulation  time,  9  min.;  clot  retraction,  excellent;  tourniquet 

test,  slightly  plus;  pinch  test, 

neg.) 

3/  1/43 

55 

2.79 

3/  2/43 

240,000 

1 

57 

3.8 

12,200 

69 

6 

19 

4 

3/  4/43 

61 

3.72 

3/  8/43 

64 

3.78 

3/10/43 

20,000 

.59 

75 

4.4 

11,250 

67 

8 

19 

5 

(Prothrombin  time  21  sec;  control,  21  sec 

;  inde.x-,  lOOj 

3/12/43 

70 

4.0 

3/15/43 

70 

4.13 

3/16/43 

20,000 

5 

78 

4.8 

11,400 

57 

4 

34 

5 

4/12/43 

40,000 

76 

4.44 

10,250 

49 

10 

33 

5 

(Eosinophiles,  2  per  cent;  basophiles,  1  per  cent;  tourniquet  test,  positive; 

pinch  test,  positive;  coagulation  time,  11  minutes 

;  clot  retraction,  ab- 

sent; 

bleeding 

time,  12  minutes;  clotting  time,  12  minutes). 

The  blood  Endings  were  now  considered  those  of  a  chronic  purpura  hemorrhagica.  The 
patient  was  to  be  kept  under  observation  for  a  few  months  to  follow  the  trend  of  the  blood 
picture  bearing  in  mind  the  po.ssible  indication  for  splenectomy. 

Follow-up  examination  of  the  blood  (iunc  27,  1943)  revealed  the  following:  Hemoglobin, 
80  per  cent;  red  blood  cells,  4,900,000;  white  blood  cells,  7,600;  platelets,  15,000;  reticulo- 
cytes, 0.5  per  cent;  non-segmented  neutrophils,  4  per  cent;  segmented  neutrophils.  70  per 
cent;  eosinophils,  2  percent;  lymphocytes,  20  percent;  monocytes,  4  percent.  Except  for  a 
severe  cytothrombopenia,  the  blood  findings  were  normal. 

Blood  examination  on  September  21,  1943,  showed  an  improvement  in  the  hemoglobin 
and  red  blood  cell  count;  the  platelets  were  30,000;  the  coagulation  time,  9  minutes;  bleed- 
ing time,  6  minutes. 

It  is  of  interest  to  note  that  the  spleen  was  at  no  time  palpable. 

When  last  seen  on  September  24, 1943  the  patient's  general  condition  was  excellent. 
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SUMMARY  AND  COMMENT 

A  young  woman,  agctl  25  years,  gave  a  history  of  petechiae,  nose  bleeds  and 
prolonged  bleeding  following  trauma  up  to  two  years  before  seeking  relief  from 
peh'ic  pain.  Her  menstrual  periods  were  inclined  to  be  profuse  and  at  times 
prolonged.  On  pelvic  examination  a  mass  was  found  to  the  right  of  the  uterus, 
which  at  laparotomy  proved  to  be  a  hemorrhagic  ovarian  cyst.  Several  months 
later  a  similar  mass  developed  on  the  other  side.  Profuse,  irregular  and  more 
frequent  menstruation  later  necessitated  a  second  laparotomy  which  revealed  a 
left-sided  hemorrhagic  ovarian  cyst  with  much  perio-ophoritis  and  perimetritis. 
Grossly  the  lesion  resembled  endometrial  cysts.  A  hysterectomy  was  found 
to  be  necessary.  During  the  operation  excessive  bleeding  was  encountered. 
The  surprising  absence  of  endometrial  tissue  in  the  microscopic  examination 
of  the  left-sided  ovarian  cyst  walls  combined  ^vith  the  increased  bleeding  tend- 
ency and  a  severe  anemia  suggested  the  possibility  of  thrombocytopenic  pur- 
pura of  which  the  ovarian  hemorrhage  was  a  major  manifestation.  This  actually 
proved  to  be  the  case  as  was  established  by  subsequent  blood  examinations  and 
by  the  development  of  typical  lesions  of  the  buccal  mucosa. 

The  case  is  unique  in  that  large  hemorrhagic  ovarian  cysts  with  menometror- 
rhagia  developed  before  pathognomonic  evidence  was  adduced  of  an  underlying 
purpura  hemorrhagica.  The  characteristic  picture  of  thrombocytopenic  purpura 
presented  itself  only  after  the  surgical  procedure  which  was  resorted  to  in  order 
to  arrest  the  uterine  bleeding.  Had  the  diagnosis  of  the  underlying  blood  disease 
been  possible  earlier,  splenectomy  might  have  improved  the  menometrorrhagia. 
But  whether  such  a  measure  could  have  induced  resorption  and  disappearance 
of  the  hemorrhagic  ovarian  cj^sts  remains  a  matter  of  speculation.  The  pro- 
duction of  these  cysts  in  the  light  of  the  bleeding  tendency  may  be  explained  by 
increased  and  prolonged  intrafollicular  and  intraovarian  hemorrhage.  Endo- 
metrial tissue  if  originally  present  in  the  left  ovary  may  thus  have  been  destroyed 
defeating  microscopic  detection. 

CONCLUSION 

This  case  points  to  the  importance  of  searching  carefully  for  sj^ptoms  sug- 
gesting a  possible  hemorrhagic  diathesis  in  instances  of  gynecologic  lesions  associ- 
ated with  menometrorrhagia  in  young  women.  Complete  and  thorough  blood 
examinations  are  essential  despite  the  apparent  justification  for  pelvic  surgery. 


THE  EARLY  YEARS  AND  RAPID  DEVELOPMENT  OF  NEUROLOGY 
IN  AMERICA  AND  ITS  RELATION  TO  MEDICAL  SCIENCE.  I* 


BERNARD  SACHS.  M.D. 
[Xew  York] 

It  Ls  a  very  iinu.^ual  privilege  for  a  man  of  my  age  to  be  allowed  to  contribute 
an  article  to  a  \'olume  in  honor  of  a  colleague  .several  yeai-s  hLs  .senior.  Evident!} 
both  of  us  are  old  but  not  aged.  We  were  youths  together,  began  our  medical 
careers  at  about  the  same  age  and  have  for  many  decades  been  devoted  to  thi- 
great  institution  and  to  the  cause  of  the  progress  of  medical  science  in  America. 
Although  our  paths  diverged  slightly  Doctor  Meyer  as  internist  knew  of  the 
stinggles  of  the  early  neurologists  and  like  the  other  great  medical  men  of  those 
days  (with  a  few  exceptions)  was  in  sympathy  with  the  honest  work  the  neurolo- 
gists had  .set  out  to  do. 

I  could  not  possibly  have  found  the  time  to  prepare  an  adecjuate  article  in  the 
short  time  given  me.  Fortunately  I  have  been  granted  the  prix  ilege  of  (juoting 
liberally  from  an  article  written  fully  three  years  ago  which  i.s  to  be  published  in 
the  first  number  of  the  Journal  of  the  Neurological  Sciences.'  Without  having 
The  Mount  Sinai  H(jspital  especially  in  mind,  reference  to  it  proves  what  an 
important  role  this  Hospital  and  its  medical  staff  played  in  the  development  of 
Neui  ology  in  this  country  and  I  am  especially  proud  to  recall  the  names  of  many 
estimable  colleagues  who  were  associated  with  us.  Dr.  Meyer  and  I  have  lived 
through  the  "Heroic"  age  of  medicine  and  I  hope  the  reader  will  pardon  the 
frequent  mention  of  the  present  writer's  name. 

It  was  my  good  fortune  that  my  active  career  as  neurologist  and  psychiatrist 
covered  the  last  half  century  (and  more)  and  that  I  may  be  able  to  pay  a  just 
tribute  to  the  many  colleagues  who.se  work  and  influence  should  not  be  forgotten, 
especially  at  this  very  time  when  organic  neurology  and  neuropsychiatry  are 
entering  upon  a  new  and  mo.st  promising  era. 

Due  acknfjwlf'dgment  was  made  the  world  over  in  the  early  eighties  for  the 
work  done  in  general  medicine  by  Austin  Flint,  William  Draper,  E.  G.  Janeway, 
Abraham  Jacobi;  and  in  surgery  by  McBumey,  William  T.  Bull,  W.  W.  Keen. 
Sayre  and  rjthers,  not  to  forget  the  earlier  achievements  of  McDowell  and 
Marion  Sims.  The  specialties  were  slow  in  gaining  their  full  independence. 
Medicine  was  trying  to  keep  a  strangle  hold  on  neurology;  not  unlike  what  is 
happening  in  .-^ome  (juarters  this  very  day.    Of  course,  neurology  should  remain 

*  This  is  part  of  a  paper,  to  be  completed  in  a  subsequent  issue  of  this  Journal,  penned  by 
one  to  whom  Sir  James  Purvos -Stewart  addressed  the  following:  "You  are  indeed  our  Nestor 
of  .Neuropsychology.  Al\  of  us,  friends  and  admirers  throughout  the  world,  esteem  it  a 
pleasure  to  have  known  you  both  personally  and  by  your  works.  You  have  been  the  inspira- 
tion of  eager  di.sciples.  We  all  hope  you  will  live  for  many  years  to  be  an  acute  and  chronic 
stimulus  to  your  followers."— Ed. 

'  Some  Comments  on  the  Early  Years  of  Neurologj-  in  .\merica  and  Present  Day  Trends 
in  Neuropsychiatric  Research. 
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in  closest  touch  w  itli  }>oneral  medicine  to  the  advantage  of  medicine  and  neu- 
rology. 

In  the  late  seventies,  after  four  years  at  Harvard  College,  under  the  special 
guidance  of  William  James,  and  because  of  my  interest  in  philosophy  and  psy- 
chology, I  determined  to  devote  myself  to  diseases  of  the  mind  and  to  take  my 
entire  medical  course  abroad.  Even  at  that  time  President  Eliot  of  IIar\  ai  (l  was 
credited  with  the  remark:  "It's  a  good  thing  to  go  abroad  for  stu(l,\  :  it's  still 
better  to  have  been  there."  As  an  American,  and  while  w'orking  at  Strashm  ji; 
(1878-1882)  under  Waldeyer,  Goltz,  von  Recklinghausen,  Kussmaul,  II()p])(^- 
Seyler  at  the  Universit.y  of  Strasburg — in  those  happier  days  (Ictnian 
science  was  unhampered — I  was  constantly  on  the  alert  to  note  whether  the  work 
of  my  coimtrymen  would  be  referred  to.  No  reference  was  made  to  anyone 
except  to  Weir  Mitchell  and  even  in  England,  under  Hughlings  Jackson,  lolciciice 
was  made  to  the  Weir  Mitchell-Playfair  treatment  and  to  nothing  else  dt  Ameri- 
can worth.  I  knew  by  diligent  reading,  while  abroad,  how  much  had  already 
been  achieved  by  William  A.  Hammond,  E.  C.  Seguin,  and  Spitzka  in  Xe\\  \  (>rk ; 
Weir  Mitchell,  C.  K.  Mills,  Wharton  Sinkler,  F.  X.  Dercum,  James  Ilendrie 
Lloyd  in  Philadelphia;  James  J.  Putnam,  Robert  T.  Edes  in  Boston.  The  middle 
west  loomed  up  with  the  work  of  Jewell  and  with  the  publication  of  the  Journal 
of  IMental  and  Nervous  Disease.  On  my  return  to  this  country,  I  felt  especially 
the  powerful  influence  of  Edward  Constant  Secjuin,  who  deserves  especial  men- 
tion at  my  hands,  his  grateful  pupil  and  assistant.  From  a  review  which  I  wrote 
of  his  contributions  to  medicine  in  May  1898,  I  quote  what  follows:  In  1867  he 
wrote  two  short  papers  on  subcutaneous  injections  of  quinine  in  malarial  neu- 
ralgia. He  was  associated  with  the  famous  Draper  at  the  New  York  Hospital. 
In  1869,  he  went  to  Paris  where  he  became  a  student  of  Brown-Sequard,  Charcot 
and  Ranvier,  the  master  minds  of  the  day.  He  returned  to  America  at  a  time 
when  only  two  other  men  were  prominent  in  the  specialty — Weir  Mitchell  and 
Hammond.  In  1878  Sequin  reported  upon  the  findings  in  a  case  of  cerebrospinal 
sclerosis — in  the  spinal  cord  only.  His  first  article  on  the  aphasia  (luestion 
brought  a  fine  review  of  the  arguments  for  and  against  Broca's  theories.  His 
discussion  of  anterior  poliomj^elitis  helped  to  promote  the  understanding  of  this 
important  disease.  His  lectures  on  cortical  localization  delivered  at  the  College 
of  Physicians  and  Surgeons  were  masterly  expositions  of  the  subject.  These 
lectures  were  delivered,  in  great  part,  before  Nothnagel's  work  appeared  and 
helped  to  elucidate  a  subject  which  was  then  much  in  doubt.  His  most  notable 
contribution  was  the  recognition,  in  advance  of  Erb  and  Charcot,  of  spastic 
paralysis.  It  is  well  to  insist  upon  Secjuin's  merits  in  this  field,  since  European 
Avriters  have  done  him  scant  justice.  Great  as  a  clinician,  he  was  still  greater  as 
a  therapeutist  and  showed  that  neurologists  may  achieve  much  in  the  treatment 
as  well  as  in  the  diagnosis  of  nervous  disorders.  In  1877  he  wrote  a  paper  on  the 
"Abuse  and  Use  of  the  Bromides"  which  might  be  read  to  advantage  b^-  many 
at  the  present  day.^ 

^  In  a  letter  dated  January  8,  1892  in  which  .\dolf  Struempell  recognized  that  he  and  I 
differed  (at  that  time)  in  our  interpretation  of  infantile  cerebral  palsies;  but  both  of  us 
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In  1885  Birdsall  and  I  were  Sequin's  assistants.  Everyone  in  that  clinic 
seemed  possessed  with  the  ambition  to  further  our  young  science.  The  meetings^ 
of  the  Xew  York  Neurological  Society  (founded  in  1872)  and  of  the  American 
Neurological  Association  (founded  in  1874)  stimulated  rivalry  between  in- 
dividuals and  groups  of  aspiring  neurologists  and  psychiatrists. 

I  find  that  in  1882,  in  his  Presidential  address  before  the  American  Neuro- 
logical Association,  William  A.  Hammond  said  that  nowhere  in  the  world  was 
Neurological  Science  better  cultivated  than  in  this  country'  and  he  thought  the 
As.sociation  had  no  reason  to  feel  ashamed  of  the  part  it  had  taken  in  it,  and  he 
was  right.  In  addition  to  tho.se  already  mentioned  there  were  Graeme  Hammond 
(who  may  not  remember  that  in  1881  he  wrote  on  ''The  Hypothetical  Auditory 
Tract  in  the  Light  of  Recent  Anatomical  Observations,"  Amidon,  Landon  Carter 
Gray,  William  J.  Morton,  Beard  and  Rockwell;  in  Philadelphia  with  Mitchell, 
Mills  and  Sinkler,  were  Dercum,  Lloyd,  John  K.  Mitchell,  Burr  and  Isaac  Ott 
and  East  of  us  were  James  J.  Putnam,  Walton,  Morton  Prince,  our  early  psychol- 
ogist, E.  W.  Taylor,  whose  paper  on  Family  Periodic  Paralysis  I  remember  well, 
and  S.  G.  Webber.  Soon  Philip  Coombs  Ivnapp  loomed  up,  and  in  Chicago, 
Hugh  Patrick  became  active,  writing  forcibly  on  .syringomyelia  and  tabes. 

Our  young  science  was  at  that  period  under  the  influence  of  Munk,  Ferrier, 
Fritsch  and  Hitzig  and  cerebral  localization  was  the  all  al)sorbing  topic  of  the 
day.  Soon  spinal  localization  was  almost  equally  stirring,  involving  not  only 
the  determination  of  the  level  of  di.sea.se,  but  the  spinal  tracts  involved.  All  of 
us  were  well  grounded  in  the  anatomy,  physiology  and  pathology  of  the  structures 
involved,  and  on  this  safe  basis,  re.search  wa-s  begim  and  continued  for  mam- 
years  thereafter.  While  Seguin  wrote  brilhantly,  as  he  always  did,  on  arsenical 
myelitis,  Mills  studied,  in  his  careful  manner,  twelve  ca.ses  of  brain  tumor  with 
reference  to  diagnosis;  and  to  prove  that  at  that  early  day,  accurate  scientific 
work  was  in  vogue,  Amidon  (1882,  mind  you)  discussed  myography  of  nerve 
degeneration  in  animals  and  man.  At  this  time  the  elder  Hammond's  and 
Graeme  Hammond's  writings  on  athetosis  received  universal  acclaim,  and  the 
American  group  recognized  their  debt  to  European  investigators  by  electing  as 
the  first  Honorary  Members  of  the  American  Neurological  Association,  Charcot, 
Erb,  Hughlings  Jackson,  Meynert,  Westphal,  and  as  Associate  Honorary  Mem- 
bers, Ferrier,  (iowers,  Golgi,  and  Obersteiner.    The  Americans  had  the  great 

realized  that  there  was  a  distinct  difference  between  infantile  and  adult  cerebral  palsies. 
Struempell  deserves  credit  for  his  boldness  in  believing  as  Pierre  Marie  did  in  the  identity  of 
cerebral  and  infantile  cerebral  palsies.  Struempell  goes  on  to  say,  "Whether  we  (he  and  I) 
are  right  or  wrong,  we  are  seekers  after  truth",  and  ho  winds  up  the  friendliest  sort  of  letter 
with  the  remark,  "so  much  and  thorough  work  is  being  done  in  .\merica  in  the  domain  of 
Neurology,  that  we  German  neurologists  might  learn  a  great  deal."  (1892 — Mind  you— 
Not  1943!) 

»  To  be  certain  of  my  facts  for  this  imperfect  record,  the  Transactions  of  those  two  .\s.so- 
ciations  have  been  my  chief  reliance,  and  I  now  feel  doubly  justified  in  having  been  a  most 
regular  attendant  at  Society  meetings  all  these  years.  Parenthetically,  be  it  said,  that  it 
is  not  altogether  boring  to  read  what  any  one  of  us  and  one's  colleagues  said  in  discussions 
held  forty  and  fifty  years  ago. 
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advantage  that  they  were  not  tied  down  to  any  one  school  and  were  able  to  accept 
or  reject  theories  and  doctrines  according  to  their  best  judgment.  Soon  we 
Americans  developed  our  own  problems. 

The  Flexners  have  written  ably  of  this  period  which  William  Welch  flourished 
as  the  ''Heroic  Age  of  Medicine."  It  was  during  this  same  period  that  neurology 
in  American  passed  from  adolescence  into  a  vigorous  manhood.  In  1884  I  was 
one  of  the  adolescents ;  soon  thereafter  I  had  the  good  fortune  to  be  intimately 
associated  with  E.G.  Seguin  and  in  a  few  months  began  to  realize  that  his  pains- 
taking clinical  examinations  meant  more  to  me  and  revealed  more  than  all  the 
previous  drilling  in  foreign  clinics,  inspiring  and  useful  as  that  had  been.  As  I 
try  to  recall  those  adolescent  days,  Charles  L.  Dana,  M.  Allen  Starr,  Amidon, 
Birdsall,  Landon  Carter  Gray,  George  W.  Jacoby,  Frederick  Peterson  stand  out 
most  prominently.  Very  soon  E.  D.  Fisher,  Joseph  Collins,  Pearce  Bailey, 
Ramsay  Hunt,  Joseph  Fraenkel  were  added  to  this  group.  I  may  refer  to  in- 
dividual contributions  later  on;  let  me  remind  the  present  day  student  that  at 
that  period  (the  last  quarter  of  the  last  century)  medical  science  was  under  the 
influence  of  Virchow,  DuBois  Reymond,  Charcot,  HughUngs  Jackson.  A 
thorough  knowledge  of  the  structure  and  function  of  all  the  organs  and  of  the 
changes  caused  by  disease  was  the  basis  of  all  research.  No  one  could  claim  to 
be  a  medical  scientist  unless  he  had  a  thorough  acquaintance  with  pathology  and 
above  all,  with  histologic  changes  due  to  disease. 

The  conception  of  disease  may  have  been  hampered  by  this  purely  anatomical 
and  pathological  point  of  view;  but  it  helped  us  to  establish  carefully  definite 
types  of  disease.  Even  at  this  day,  when  we  are  tempted  to  think  of  disease  with 
reference  to  causation,  owing  to  our  evergrowing  knowledge  of  bacteriology  and 
allied  fields,  let  us  be  grateful  for  these  former  basic  studies;  the  establishment  of 
\-ery  definite  types  was  a  real  boon.  If  we  had  not  very  definitely  described  and 
circumscribed  anterior  poliomyelitis,  what  an  indisciiminate  group  of  diseases 
would  have  been  included  under  infantile  spinal  paralysis,  acute  encephalomye- 
litis and  what  not.  As  it  is  I  have  the  suspicion  that  we  might  have  done  better 
with  disseminated  sclerosis  and  amyotrophic  lateral  sclerosis,  under  which  hetero- 
geneous forms  of  disease,  rather  than  definite  types  of  disease  have  often  been 
included. 

At  all  events,  there  was,  in  those  early  days,  a  very  sincere  effort  to  provide  a 
safe  foundation  for  further  research.  To  those  who  may  be  inclined  to  have  a 
slight  sneer  for  the  clinician  and  think  him  inferior  to  the  laboratory  worker,  let 
me  say,  as  I  have  said  elsewhere,  all  true  scientific  research  in  medicine  stems  from 
the  bedside.  The  patient  presents  the  problem,  it  is  for  the  physician  to  study 
and  solve  it;  and  he  can  do  much  toward  formulating  these  problems  if  he  -will 
wear  his  thinking  cap  at  the  bedside. 

The  causation  of  disease  and  the  relation  of  one  form  to  another  began  to  be 
of  paramount  importance.  Mills  in  the  early  eighties,  spoke  before  the  American 
Neurological  Association  of  locomotor  ataxia  terminating  as  general  paralysis 
of  the  insane,  doubting  any  direct  causal  relation  between  the  two,  participating 
in  the  world  wide  debate,  lasting  a  full  decade,  on  the  specific  origin  of  tabes  and 
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general  paralysis.  Charcot's  insistence  that  disseminated  sclerosis  can  exhil-)it 
all  the  symptoms  of  general  paralysis  of  the  insane,  bolstered  Mills'  contention 
at  the  time,  and  although  it  soon  lost  its  force,  it  led  to  intensive  study  on  all 
sides  of  the  relation  of  these  conditions  to  one  another,  inducing  Birdsall  and 
others  to  undertake  careful  histologic  studies  and  helped  to  clarify  the  under- 
standing of  specific  diseases  of  the  nervous  system  in  which,  during  this  decade, 
several  of  us  now  older  men  took  an  active  part. 

In  reviewing  the  literature  of  the  past  sixty  years,  a  deep  impression  was  left 
of  the  almost  unconscious  role  every  honest  scientific  worker  plays  in  the  develop- 
ment of  his  special  branch  of  medicine  That  much  time  was  given  to  discussion 
of  the  treatment  of  locomotor  ataxia  by  nitrate  of  silver,  galvanism,  hydro- 
therapy, prolonged  rest,  may  mean  little  to  us  today,  but  at  this  same  time 
Spitzka  was  holding  forth  on  the  alleged  relation  of  speech  disturbances,  of  the 
patella  tendon  reflex  in  paretic  dementia,  all  preparatory  to  the  final  evaluation 
of  the  part  syphilis  plaj's;  and  by  the  wa}',  Spitzka,  as  the  foremost  and  surely 
the  most  scholarly  psychiatrist  of  that  era,  Avas  proud  of  neurology  and  of  its 
fundamental  importance  in  psychiatry;  he  was  proud  of  being  a  thorough  brain 
anatomist;  a  close  friend  of  Burt  G.  Wilder,  a  follower  of  ^leynert  and  of  West- 
phal.  In  those  same  years,  Amidon  discussed  tetanoid  paraplegia  and  Parkin- 
son's disease  without  tremor,  always  the  effort  to  establi-sh  well  pronounced  types. 
At  that  distant  day,  the  progressive  muscular  atrophies,  under  the  stimulation 
of  Erb's  writings,  aroused  great  interest. 

X'ugW  P.  Gibney,  as  orthopedist,  was  closely  linked  with  the  neurologists  in 
the  special  studies.  For  several  years  the  careful  differentiation  between  the 
ti-uly  spinal  and  other  forms  of  progressive  muscular  wasting  held  the  center  of 
the  stage  and  to  this  day  that  line  of  research  is  of  great  value. 

To  the  senior  group  of  American  neurologists,  a  younger  group  was  added  in 
the  years  1882-1888.  Most  of  them  had  some  training  abroad.^  We  were  proud 
of  those  who  had  preceded  us,  eager  to  follow  in  their  footsteps  and  to  help  put 
American  neurology  in  the  forefront  of  the  scientific  battle.  As  I  recall  those 
early  days,  I  feel  the  thrill  of  the  warm  welcome  accorded  us  youngsters  by  Weir 
Mitchell,  Mills,  Seguin,  Landon  Carter  Gray  and  Spitzka.  It  will  be  difficult  to 
remain  entirely  impersonal  from  this  time  on,  but  let  me  indicate  in  a  general 
way  the  subjects  that  busied  us  most  and  to  which  each,  in  his  way,  tried  to 
contribute  his  mite. 

The  experimental  work  of  neurophysiologists  had  set  the  pace  for  kindred 
groups  here  and  abroad  in  the  verification  of  cerebral  lf)calization.  While  there 
was  general  endorsement  of  the  principles  of  topical  diagnosis  as  ijromulgated  by 
Ferrier,  Xothnagel,  Munk,  Hitzig  and  some  others,  so  eminent  a  physiologist  as 
Cioltz  allowed  that  there  were  certain  functions  to  be  ascribed  to  definite  regions 
of  the  cortex.  He  was  not  willing  to  have  the  cortex  a  sort  of  crazy  (juilt;  after 
all,  the  entire  cortex  had  a  part  in  every  brain  fimction.  I  had  the  opportunity 
in  1881  and  1882  to  hear  Goltz  expound  his  dissenting  views  in  his  laboratory  and 

*  Starr  and  the  present  writer  met  in  Meynert's  laboratory  in  1882  and  next  to  them  sat 
Sigmund  Freud  and  flahriel  .\nton. 
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in  his  ju\  ial  manner.  Starr  and  Mills  deserve  especial  credit  for  their  many 
writings  including  text-books,  in  support  of  the  determination  of  special  cortical 
(fimctional)  areas.  As  authors  and  teachers  both  had  great  influence  in  their 
respective  citie.s  and  were  powerful  factors  in  the  rapid  rise  of  neurosurgery, 
acknowledging  the  fundamental  work  of  Hughlings  Jackson,  Ferrier  and  Horsley 
which  they  were  able  to  amplify  and  multiply  with  the  aid  of  W.  W.  Keen  and 
Frazier,  McBurney  and  Arpad  Gerster,  work  that  was  so  brilliantly  performed, 
or  at  least  promoted  by  the  eminent  neurosurgeons  of  our  da.y — including  Gush- 
ing, Dandy  and  many  other  celebrities  of  this  later  era,  and  who  carried  this 
branch  of  surgical  science  to  unexpected  heights.^ 

It  is  no  injustice  to  contemporary  neurosurgeons  to  pay  tribute  to  the  famous 
surgeons  of  a  former  day  who  did  very  remarkable  pioneer  work  in  brain  and 
spinal  cord  surgery.  At  this  time  I  must  omit  detailed  reference  to  the  origin 
of  neurosurgery,  which  I  have  discussed  (briefly)  elsewhere.  Personally,  I  am 
especially  indebted  to  Arpad  Gerster,  the  great  and  early  promulgator  of  aseptic 
surgery  upon  whose  skill  I  relied  in  the  removal  of  brain  tumors,  and  the  surgical 
treatment  of  focal  epilepsies  nearly  fifty  years  ago.  Gerster  also  realized  to  the 
full  the  value  of  careful  neurological  examination  and  it  was  largely  through  his 
influence  that  I  was  appointed  the  first  Consulting  Neurologist  at  The  Mount 
Sinai  Hospital,  and  where  a  few  years  later,  the  first  Neurological  Division  in  a 
voluntary  hospital  in  New  York  City  was  established  under  my  direction.  I 
am  indebted  to  A.  A.  Berg  for  the  removal,  over  thirty  years  ago,  of  a  tumor  of 
the  Gasserian  ganglion  with  complete  recovery  and  two  j^ears  later  Elsberg  joined 
me  in  discu.ssing  neurosurgical  work  with  reference  to  spinal  cord  lesions.  It  is 
a  matter  of  historical  justice  to  give  the  general  surgeon  credit  for  the  beginning 
of  neurosurgery  without  detracting  from  the  fame  of  those  whose  skill  is  still  the 
talk  of  the  present  daj'  medical  world.  Let  me  emphasize  once  more  that  in  the 
long  drawn  out  discussions  on  cerebral  functions  and  cerebral  localization,  and 
in  the  development  of  neurosurgical  procedures,  neurology  in  America  played  a 
veiy  significant  role. 

{To  he  continued) 


*  I  wonder  how  many  of  our  present  day  colleagues  know  that  in  1901  W.  B.  Cannon  wrote 
an  interesting  article  on  cerebral  pressure  following  trauma  (Am.  J.  Physiol.  Octoberl, 
1901). 


SPONTANEOUS  PNEUMOTHORAX 


MAX  TASCHMAX,  M.D. 
[Xew  York] 

Pneumothorax  is  a  condition  in  which  air,  or  any  other  gas,  is  present  in  the 
pleural  ca^•ity.  The  most  prominent  organ  in  the  chest  that  comes  to  mind  when 
considering  spontaneous  rupture,  is  the  lung;  and  when  this  organ  ruptures,  a 
pneumothorax  results.  Infrequently,  a  spontaneous  pneumothorax  occurs  at 
the  mediastinum,  with  the  resulting  most  prominent  symptoms  being  pain  be- 
hind the  sternum  and  in  the  neck.  On  physical  examination,  there  is  the  highly 
diagnostic  ''egg-shell"  crackle  in  the  neck.  It  is  conceivable  that  a  high  tension 
pneumothorax  in  the  region  of  the  mediastinum  may  ruptiu-e  into  the  contra- 
lateral hemithorax  and  thus  bring  about  a  bilateral  pneumothorax.  However, 
a  spontaneous  mediastinal  pneumothorax  is  uncommon;  the  traumatic  medi- 
astinal pneumothorax  these  days  is  not,  thanks  to  the  ubiquitous  automobile. 
It  is  possible  for  air  present  in  the  esophagus  or  in  a  large  bronchus,  due 
to  trauma,  suppurative  or  neoplastic  disease,  to  find  its  way  into  the  pleural 
cavity;  and  also  for  extrapulmonary  lesions  such  as  subphrenic  abscess  or  a  per- 
forated peptic  ulcer,  to  permit  air  to  enter  from  below  the  diaphragm  into  the 
pleural  space.  In  rare  instances,  caries  of  the  ribs  or  sternum  may  be  the  under- 
lying cause  for  this  condition.    Thus  pneumothorax  ma\'  be  classified  as: 

1.  Traumatic 

2.  Artificial 

3.  Spontaneous,  due  to  pulmonary  tuberculosis,  neoplasm,  suppuration,  ab- 

scess, gangrene,  mycotic  disease,  bronchiectasis,  infection,  emphysema, 
asthma,  pneumoconiosis,  pneumonia,  foreign  body  and  pulmonary  cysts. 

4.  Spontaneous  complicating  artificial  j)neumothorax. 

5.  Spontaneous  idiopathic. 

The  most  common  cause  of  spontaneous  pneumothorax  is  pulmonar>'  tuber- 
culosis.   Biach  (1)  found  918  cases  of  spontaneous  pneumothorax  in  ^'ienna 


hospitals  due  to  the  following  conditions: 

Pulmonary  tuberculosis   715 

Gangrene  of  the  lung   65 

Empyema   45 

Wounds  of  the  chest   32 

Bronchiectasis   10 

Abscess  of  lung   10 

Emphysema   " 

Hemorrhagic  infarct   4 

Chest  puncture   3 

Hydatid  disease  of  the  lung   1 

Rupture  of  a  bronchial  gland  into  bronchus  and  pleura   1 


Caries  of  the  rib  

Caries  of  the  sternum  

Abscess  of  breast  

Perforation  of  esophagus  

Gastric  ulcer  into  pleura  

Sacculated  peritoneal  abscess  into  pleura. 

Undetermined  causes  
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Aside  from  its  etiology,  pneumothorax  may  be  further  designated  as  external, 
such  as  occurs  after  pleural  tapping  or  an  injury  from  without;  internal,  as  after 
rupture  of  the  lung  from  within.  Open,  when  the  opening  is  patent  in  inspiration 
and  expiration;  and  closed,  when  the  opening  is  closed  in  inspiration  and 
expiration.  When  it  is  patent  in  inspiration  and  closed  in  expiration,  the 
term  valvular  pneumothorax  is  applied. 

A  pneumothorax  may  also  be  unilateral,  solitary  or  hilateral  simuUnneous  or 
bilateral  alternating.  The  traumatic  variety,  direct  or  indirect,  of  surgical  or 
non-surgical  origin,  need  not  be  considered  here.  In  many  of  the  spontaneous 
cases,  a  traumatic  element  may  be  present,  so  that  it  is  occasionally  difficult  to 
draw  a  sharp  line  of  distinction  between  the  traumatic  and  spontaneous  varieties. 

Artificial  pneumothorax,  one  of  the  most  important  aids  in  the  modern  treat- 
ment of  tuberculosis,  will  not  be  discussed  at  length  here,  but  will  be  referred  to 
as  occasion  requires. 

The  spontaneous  form  of  pneumothorax  occurring  in  tuberculosis  averages 
about  four  times  greater  in  frequency  in  the  male  than  in  the  female,  although 
tuberculosis  is  found  about  twice  as  often  in  the  male  as  in  the  female.  In  the 
idiopathic  variety,  strangely  enough,  it  occurs  mostly  in  the  male.  One  msiy  see 
ten  or  more  cases  in  the  male  for  every  one  in  the  female.  In  tuberculosis,  al- 
though pneumothorax  may  occur  early  in  the  disease,  it  usually  does  so  in  the 
moderately  advanced  and  advanced  stages.  The  further  along  the  disease,  the 
greater  is  the  possibility  of  a  complicating  pleiu-al  effusion  in  the  wake  of  a  spon- 
taneous pneumothorax.  In  the  advanced  form,  the  effusion  is  apt  to  become 
purulent  and  form  a  serious  complication.  Most  patients  who  develop  tubercular 
empyema  do  not  recover,  but  thanks  to  the  modern  progress  of  surgery,  and  the 
better  understanding  of  the  indications  for  surgery  and  the  time  for  intervention, 
more  hope  is  held  out  that  more  and  more  of  these  patients  may  be  brought  back 
to  comparative  good  health. 

When  a  caseating  tubercle  is  the  cause  of  the  effusion,  the  fluid  may  be  serous, 
tubercle  bacilli  will  be  recovered  frequently,  and  the  fluid  seldom  turns  to  pus. 
On  the  other  hand,  when  a  bronchial  fistula  is  the  cause  in  the  course  of  caseation, 
pus  is  almost  always  the  rule  with  tubercle  bacilli  or  mixed  infection  present  in  the 
fluid.  The  problem  presented  by  these  cases  consists  in  evacuating  the  pus 
promptly  and  closing  the  fistula.  Several  types  of  treatment  have  been  devised. 
When  mixed  infection  is  present,  the  condition  is  always  serious  and  death  ensues 
unless  energetic  measures  are  instituted  prom{)tly.  Thoracotomy  to  drain  the 
pus,  to  be  followed  soon  thereafter  by  thoracoplasty,  is  the  treatment  of  choice. 
Thoracotomy  alone,  though  it  may  relieve  the  immediate  symptoms,  unless 
followed  up  by  thoracoplasty,  frequently  does  not  prevent  a  fatal  issue. 

A  pneumothorax  may  occur  in  tuberculosis  without  the  development  of  fluid. 
The  pneumothorax  may  be  complete  and  show  no  adhesions,  but  usually  the  lung 
does  not  collai)se  completely,  and  on  x-ray  examination  the  lung  is  foiuid  bound 
down  by  one  or  several  adhesions  attached  to  any  part  of  the  cliest  wall,  most 
frequently  in  the  apical  region.  When  one  views  an  x-ray  film  of  a  spontaneous 
pneumothorax,  showing  one  or  more  adhesions,  one  must  suspect  tuberculosis 
as  the  underlying  cause,  and  tuberculosis  must  be  excluded  also  as  the  etiologic 
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factor  when  an  effusion  complicates  the  situation.  The  idiopathic  spontaneous 
case,  too,  may  develop  fluid,  but  in  this  variety  fluid  is  the  exception  rather  than 
the  nile.  This  type  of  patient  is  usually  free  from  fever  even  with  a  little  fluid. 
\\'hen  there  is  comiderable  fluid  and  fever,  the  suspicion  of  tuberculosis  must  be 
strongly  entertained.  The  fluid  in  the  idiopathic  form  contains  ver>-  few  cells, 
but  if  many  lymphocytes  are  present,  tuberculosis  is  to  l)e  strongly  suspected. 
If  tul)ercle  bacilli  are  present,  a  caseating  area  in  the  pleina  is  likely  to  be  present . 
If  pus  is  present,  a  bronchial  fistula  or  rupture  of  a  cavity  is  the  probable  cause. 

In  the  spontaneous  form,  due  to  pulmonary  disease;  in  the  artificial  variety 
with  fluid,  or  without  fluid  when  the  pleura  thickens  after  \-ears  of  treatment,  the 
pleural  leaves  usually  adhere  when  the  lung  re-expands.  The  experienced 
physician  knows  how  difficult  it  is  to  fully  recoUapse  a  lung  of  the  artificial  type 
after  pneumothorax  has  been  abandoned,  especially  when  fluid  has  been  present 
during  the  previous  course  of  treatment.  In  the  idiopathic  variety,  the  leaves 
usually  do  not  adhere  and  this  explains  why  in  this  type,  pneumothorax  can 
recur  repeatedh*  on  the  same  side. 

\\'hen  blood  Ls  found  in  the  pleural  cavity  in  the  ab.sence  of  trauma,  a  neo- 
l)lasm  is  to  be  suspected.  Occasionally  it  occui-s  in  tuberculosis  and  sometimes 
in  the  idiopathic  variety  due  to  a  rupture  of  a  vessel  by  the  tearing  of  an  adhesion. 
Blood  in  the  pleural  space  is  always  a  grave  finding.  It  may  be  very  profuse 
and  extensive,  causing  exsanguination  and  death.  It  may  be  so  extensive 
as  to  dislocate  the  mediastinum,  heart  and  large  ve.s.sels,  causing  danger 
to  life;  or  it  may  be  slight  and  moderate  in  amount  and  at  the  most  reciuire 
aspiration.  Repeated  rapid  reaccumulation  is  almost  always  the  rule  in  neo- 
plasm, and  although  it  may  recur  in  tuberculasis,  it  never  reaccumulates  as 
rapidly  or  extensively  as  it  does  in  neoplasm.  It  may  require  thoracascopy  to 
localize  and  cauterize  the  bleeding  point,  or  an  open  operation  to  tie  off  the  bleed- 
ing ves.sel;  or  it  may  end  in  empyema,  necessitating  surgical  interference,  resec- 
tion of  ribs  or  partial  or  complete  thoracoplasty.  Hemorrhage  into  the  pleura 
must  always  be  treated  promptly  and  with  great  care.  It  leads  to  death,  either 
alone  or  a.s  a  result  of  complications  in  from  37  to  50  i^er  cent  of  the  cases. 

Spontaneous  pneumothorax  may  occur  in  the  newborn,  as  aft^r  insufflation 
with  a  catheter  to  bring  on  respiration.  DeCosta  (2),  in  April  1940,  described 
two  cases  of  his  own,  coasidered  a  rare  occurrence,  and  could  find  reference  to 
only  sixty-seven  cases  in  the  literature.  One  of  hLs  cases  was  so  affected  that 
he  developed  subcutaneous  emphy.sema  and  pneumoperitoneum.  It  may  occur 
after  surgical  operations  on  the  abdomen  following  intratracheal  anesthesia  (3). 
The  warning  here  is  to  watch  the  pressure. 

Some  years  ago  I  saw  a  patient,  who,  following  obstetric  delivery  (4),  developed 
chest  pain  and  marked  short nt^';  of  breath.  A  diagncjsis  of  atelectasis  had  been 
made,  but  owing  to  the  j)ain  which  is  absent  in  atelecta-sis,  displacement  of  the 
heart  to  the  contralateral  side,  which  is  the  revei-so  in  atelectasis,  and  marked 
liyjxrresonance  a'^  again.st  dullness  in  atelectasis,  a  diagnosis  of  spontaneous 
pneumothorax  was  made,  later  confirmed  V)y  x-ray. 

Many  years  ago  I  saw  an  infant,  six  weeks  old,  in  whom  a  diagnosis  of  pneu- 
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monia  had  been  made,  develop  a  spontaneous  pneumothorax,  and  subsequent 
x-ray  examination  revealed,  in  addition  to  this  finding  an  abscess  of  the  lung 
in  the  consolidated  area. 

Sokoloff  (5)  described  a  series  of  oases  of  spontaneous  pneumothorax  occurring 
in  silico-anthracosis.  Most  of  these  patients  showed  the  usual  adhesions  com- 
mon in  pneumoconiosis.  Several  were  bilateral  cases,  all  of  whom  died.  Of 
those  cases  that  were  complicated  by  tuberculosis,  almost  all  died.  Of  seven 
or  eight  cases  in  which  tuberculosis  was  absent,  only  one  died. 

l^achmann  (G)  described  a  familial  type  of  pneumothorax.  He  relates  the 
case  of  a  father  and  daughter,  both  of  whom  showed  the  recurrent  type  of  disease. 

Hottero  (7)  described  this  condition  of  pneumothorax  as  peculiar  in  asthmatic 
families,  and  states  that  the  cause  is  a  congenital  one  due  to  deficiency  in  pul- 
monary resistance. 

HISTORICAL  NOTE 

Hippocrates,  though  he  noted  the  succussion  splash,  succeeded  in  diagnosing 
fluid  and  empyema,  yet  failed  to  distinguish  between  fluid  and  air.  The  possi- 
bility of  luicomplicated  air  in  the  pleural  space  was  never  realized  by  this  keen 
observer  who  laid  the  groundwork  for  oui-  present  day  knowledge  of  pulmonary 
tuberculosis. 

Hewson  (1739-1774)  was  the  first  observer  to  note  i)i-esence  of  air  in  the 
pleural  cavity.  Itard  (8),  in  1803,  was  the  first  In  dcsciilx'  i)neumothorax  in 
the  apparently  healthy,  a  group  now  classified  as  idiopathic  spontaneous  pneu- 
mothorax. 

Laennec  (9)  in  his  book  on  Diseases  of  the  Lungs  and  Heart  (1819)  described 
the  signs  and  symptoms  of  pneumothorax  in  tul)erculosis  so  fully,  that  little 
has  been  added  since  then. 

SYMPTOMS  OF  SPONTANEOUS  PNEUMOTHORAX 

The  onset  of  spontaneous  pnemnothorax  in  the  average  case  is  acute.  The 
symptoms  depend  upon  the  rate,  amount  and  rapidity  of  the  flow  of  air  which 
enters  the  pleural  space.  The  patient  complains  of  sharp  pain,  in  one  or  the 
other  side  or  front  of  the  chest,  radiating  to  the  back,  sometimes  up  into  the  neck, 
sometimes  down  into  the  abdomen,  occasionally  down  the  arm,  and  sometimes 
completely  across  from  one  side  to  the  other.  The  average  case  as  seen  in  prac- 
tice is  frequently  mistakenly  diagnosed  "acute  pleurisy."  In  a  severe  case,  the 
pain  is  unusually  sharp,  and  for  this  reason  this  condition  may  be  confused  with 
other  diseases.  As  a  nile  cough  is  present,  but  this  is  usually  dry.  Sputum  is 
absent  when  the  pleura  alone  is  involved.  The  cough  is  tiansient,  short,  hack- 
ing in  character  and  painful.  When  fluid  is  present,  with  dullness  at  the  base, 
it  may  be  mistaken  for  pneumonia.  With  the  pain  localized  in  the  upper  portion 
of  the  abdomen,  it  can  be  mistaken  for  "ruptured  i)e])tic  ulcei  ,"  "acute  gall 
bladder,"  "nephrolithiasis,"  "acute  pancreatitis,"  "ruptured  api)entlix,"  "ruj)- 
ture  of  the  large  gut."  When  the  pain  was  referred  to  the  left  arm  in  left-sided 
cases,  angina  and  even  coronary  thrombosis  have  been  diagnosed.    A.  M.  Master 
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has  recently  called  attention  to  a  series  of  cases  of  spontaneous  pnemnothorax 
wrongly  diagnosed  as  heart  disease.  In  this  series  the  electrocardiographic 
tracings  showed  some  lowering  of  the  voltage  and  inversion  of  the  T  wave  in 
the  lead  III.  These  findings  he  attributes  not  only  to  the  marked  displacement 
of  the  heart,  but  to  torsion  of  the  heart,  to  impingement  on  the  large  vessels 
and  poor  filling  of  the  right  heart. 

The  pain  maj-  be  so  se^•ere  as  to  cause  collai)se  of  iho  patient  with  loss  of  con- 
.sciousness.  In  the  average  case  the  pain  is  severe  or  moderately  severe,  usually 
confined  to  the  region  of  the  chest  alone  and  associated  with  dyspnea.  In  some 
cases  the  pain  may  be  so  slight  and  fleeting  in  character  as  to  escape  attention 
altogether,  and  may  be  considered  muscular  or  neuralgic  in  character,  and  not 
until  the  dyspnea  becomes  distressing  does  the  patient  seek  medica,l  help. 

Some  years  ago  I  saw  a  patient  who  stated  that  while  at  w^ork,  he  developed 
some  shortness  of  breath  which  disturbed  him  not  at  all  and  he  definitely  suffered 
no  pain.  He  continued  working  until  the  end  of  the  day,  in  the  evening  he 
visited  a  friend  and  then  noticed  that  his  dyspnea  became  troublesome;  it  steadily 
grew  wor.se  so  that  during  the  night  he  had  to  summon  a  doctor.  The  following 
morning  an  x-ray  film  revealed  a  complete  collapse  of  a  lung.  Neither  at  the 
onset  nor  throughout  his  illness  did  he  ever  complain  of  any  pain.  This  case 
is  of  interest,  not  alone  for  the  absence  of  i)ain,  but  is  illustrative  of  the  gradual 
effect  of  a  ball-valve  or  valvular  pneumothorax.  In  the  classical  textbook  ca.se 
the  lung  collapses  promptly  and  completely,  as  a  toy  balloon  pricked  with  a  pin ; 
but  in  practice  such  an  event  is  more  the  exception  than  the  rule. 

The  dys])nea  is  directly  proportionate  to  the  degree  of  lung  collap.se.  When 
there  is  little  dyspnea,  there  is  little  collai)se;  when  there  is  marked  dyspnea, 
there  is  considerable  collapse,  and  this  will  increase  if  the  mediastinum  is  pushed 
over  to  the  contralateral  side  interfering  with  the  function  of  the  good  lung  and 
with  the  circulation  of  the  blood. 

When  pain  is  present,  it  lasts  usually  from  a  few  hours  to  a  few  days.  In  a 
tension  pneumothorax  with  valvular  action,  when  air  enters  the  pleural  cavity 
and  little  escapes,  the  dyspnea  may  become  very  serious,  threaten  life,  and  must 
receive  prompt  treatment. 

In  ca.ses  where  an  open  fistula  is  present,  a  gas  analysis  is  helpful  in  differen- 
tiating between  a  closed  pneiimothorax  and  an  open  one.  It  is  well  known  that 
when  air  enters  the  pleural  cavitj^  the  nitrogen  fraction  remains  constant,  but 
the  oxygen  is  absorbed  ((uickly  by  the  tissues  and  replaced  by  caibon-dioxi(l(\ 
A  gas  analysis  showing  the  constant  presence  of  a  lai'ge  amount  of  oxygcm  is 
indicative  of  a  pulmonary  fistula. 

In  most  cases  of  idiopathic^  ])neumolhorax,  a  large  degree;  of  collapse  is  the  rule. 
In  the  tubercular  patient  with  si)()ntaneous  jnieumothorax,  adhesions  are  usually 
present,  which  vary  in  size,  location  and  tension  witli  tlie  stage  of  disease.  Cya- 
nosis is  never  present  in  the  idiopathic  type;  unless  there  is  interference  with 
blood  circulation.  It  is  present  and  becomes  .serious  in  cases  of  chronic  bron- 
chitis and  emphysema,  or  in  cases  complicated  by  chronic-  heart  disease.  In 
such  cases  tlie  outlook  for  life  is  always  very  poor.    In  rare  instances  a  spon- 
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taneous  pneumothorax  in  tuberculosis  may  be  followed  by  a  pneumopericardium 
with  the  usual  complication  of  fluid,  resulting  in  hydropneumothorax  and  hydro- 
pneumopericardium  which  usualh'  go  on  to  pyopneumothorax  and  pyopneumo- 
pericardium.  Succussion  is  diagnostic  of  the  pleural  effusion.  The  metallic 
splash  heard  over  the  body  of  the  heart,  synchronous  with  every  beat,  is  char- 
acteristic of  air  and  fluid  in  the  pericardial  cavity  and  once  heard  is  never  for- 
gotten. Dr.  Alfred  Meyer  may  recollect  an  instance  of  this  complication  which 
I  sent  into  his  service  many  years  ago  from  the  Tuberculosis  Clinic. 

Bilateral  spontaneous  pneumothorax  in  chronic  pulmonary  emphysema  carries 
a  mortality  of  almost  one  hundred  per  cent.  In  the  bilateral  idiopathic  variety 
the  mortality  is  about  50  per  cent  because  these  people  are  usually  young,  and 
being  free  from  organic  pulmonary  or  cardiac  disease  there  is  less  cyanosis  and 
no  in\-olvement  of  the  right  heart.  Bilateral  therapeutic  or  artificial  pneumo- 
thorax in  tuberculosis,  when  complicated  by  a  spontaneous  pneumothorax,  more 
often  than  not  has  a  fatal  issue. 

The  dyspnea  of  the  idiopathic  type  is  accompanied  by  pallor;  in  extreme  cases 
only,  by  cyanosis,  shock  and  complete  loss  of  consciousness.  Air  hunger  may 
be  present,  a  true  anoxemia  due  to  the  sudden  loss  of  function  of  the  collapsed 
lung,  suddenly  creating  an  immense  task  for  the  fimctioning  other  lung  and  the 
right  heart  to  satisfy  the  urgent  need  for  oxygen.  If  there  occurs  a  complicating 
marked  displacement  of  the  heart  and  large  vessels,  the  ensuing  burden  becomes 
tremendous.  Not  enough  oxygen  reaches  the  cardio-respiratory  centers  in  the 
brain,  which  stimulated  by  the  carbon-dioxide  sends  out  a  hurry  call  resulting 
in  more  rapid  breathing  and  faster  heart  action. 

In  the  idiopathic  variety,  fever  is  absent.  When  fever  is  present,  inflamma- 
tory disease  must  be  suspected.  The  complications  of  spontaneous  pneumo- 
thorax in  general  depend  upon  the  underlying  disease  and  cannot  be  discussed 
here. 

PHYSICAL  SIGNS  OF  PNEUMOTHORAX 

Like  the  symptoms,  the  phj^sical  signs  of  pneumothorax  vary  a  great  deal, 
and  more  frequenth'  lack  the  clear  textbook  pattern.  Physical  signs  may 
be  absent  altogether  and  the  diagnosis  missed  unless  an  x-ray  examination  is 
made.  The  fluoroscope  will  assist  in  diagnosing  most  cases  but  on  occasion  the 
fluoroscope  will  fail.  A  small  apical  pneumothorax,  a  marginal  one,  one  with 
a  very  thin  visceral  pleura,  may  be  missed  in  the  fluoroscope  but  will  be  disclosed 
by  x-ray  film. 

Attention  may  be  directed  to  a  few  of  the  important  physical  signs:  appearance 
of  the  patient,  his  color,  his  upright  position  in  bed,  his  dyspnea,  lack  of  move- 
ment of  the  affected  side,  are  important;  diminished  breathing  on  the  affected 
side,  its  amphoric  quality  heard  only  in  a  large  pneumothorax,  helps  in  the 
diagnosis;  the  coin  sound  is  helpful  when  present.  In  the  presence  of  a  fistula 
with  fluid,  a  water  whistle  sound  may  be  heard.  This  is  produced  by  bubbles 
of  air  passing  through  the  fluid.  In  my  experience  the  most  important  single 
sign  is  an  amphoric  qualit}'  to  the  whisper  heard  best  with  the  naked  ear.  In 
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the  light  of  a  histoiy  of  sudden  pain  with  shortness  of  breath,  this  physical 
finding  is  quite  diagnostic. 

DIFFERENTIAL  DIAGNOSIS 

1.  Large  pulmonary  cavity 

2.  Subphrenic  pyopneumothorax 

3.  Diaphragmatic  hernia 

4.  Gaseous  distension  of  the  stomach 

5.  Pleurisy  with  effusion 

6.  Eventration  of  the  diaphragm  with  stomach  displaced  upward 

7.  Congenital  cyst 

8.  Herniation  of  the  stomach  into  the  chest  cavity  resembling  a  collection 

of  fluid  \xith  air. 

The  manj-  and  various  points  of  differentiation  between  all  the  aforementioned 
conditions  cannot  be  discussed  in  great  detail  here,  but  a  word  or  two  of  caution 
may  be  offered  as  to  the  last  condition.  Succussion  is  present  in  this  condition 
as  in  hydropneumothorax.  Aspiration  will  yield  stomach  contents.  This  pro- 
cedure should  be  avoided,  however,  since  it  may  prove  dangerous.  When  in 
doubt,  one  should  always  look  for  the  edge  of  the  diaphragm  and  if  this  is  indis- 
tinct, a  stomach  tube  should  be  passed  down  the  esophagus  with  the  patient 
placed  behind  the  fluoroscopic  screen.  This  examination  can  be  confirmed  bj' 
a  barium  meal  and  in  this  way  error  can  be  avoided. 

As  has  been  indicated,  spontaneous  pneumothorax  maj-  complicate  many 
pulmonary  disorders.  For  years,  tuberculosis  has  been  accepted  as  the  most 
common  cause.  Many  authors  state  that  about  80  per  cent  of  all  spontaneous 
pneumothoraces  are  due  to  tuberculosis.  Brief  mention  may  be  made  as  to 
the  manner  in  which  spontaneous  pneumothorax  eventuates  in  cases  of  tuber- 
culosis. It  is  believed  that  when  a  caseating  tubercle  on  the  surface  of  the 
Ijleura  softens  and  ruptures,  air  is  permitted  to  travel  from  the  lung  into  the 
pleural  space.  When  a  subpleural  tubercle  blocks  a  terminal  bronchus,  the  air 
vesicle  distal  to  it  enlarges  and  on  rupture,  air  enters  the  pleural  space.  ^V^len  a 
ca.seating  tubercle  discharges  its  contents  into  the  pleural  space,  an  infection  is 
sot  up,  fluid  forms  and  tubercle  ])acilli  may  be  reco\ered  from  the  fluid.  In  time 
the  fluid  may  become  purulent  resulting  in  a  jiyopneumothorax.  I  have  seen 
many  instances  of  tubercles  on  the  pleura  and  on  the  surface  of  adhesions  in  the 
cour.se  of  pneumolysis,  yet  no  fluid  resulted.  The  mere  presence  of  tubercles  on 
the  surface  of  the  pleura  does  not  nccessaiily  mean  resulting  effusion  or  rupture 
of  the  lung.    Such  tubci-cles  may  persist  for  a  long  time  with  impunity. 

It  used  to  be  the  rule  for  these  patients,  that  even  in  the  al)sence  of  demon- 
strable tuberculosis,  following  a  spontaneous  pneiunothorax,  to  remain  under 
ob.servation  for  at  least  ten  yeai-s  for  fear  that  many  would  de\  elop  tuberculosis, 
therebj-  proving  its  basis. 

In  more  recent  years,  this  concept  of  the  relation  between  spontaneous  pneumo- 
thorax and  tuberculosis  has  changed  considerably.  While  one  cannot  deny 
that  tuberculosis  is  the  chief  cause  of  pneumothorax,  one  is  impressed  by  the 
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large  number  of  cases  of  pneumothorax  who  fail  to  give  a  preceding  history  of 
illness  or  disclose  any  evidence  of  tuberculosis  after  a  meticulous  examination. 
It  is  observed  also  that  patients  with  tuberculosis  do  not  develop  this  complica- 
tion as  frequently  as  they  did  since  the  advent  of  artificial  pneumothorax  so 
extensively  used  today  and  since  the  application  of  other  forms  of  surgery. 
Medical  and  surgical  interference  before  these  patients  reach  the  stage  when 
spontaneous  pneumothorax  usually  occurs,  is  probably  the  reason  for  the  drop 
in  numbers. 

In  more  recent  years,  many  cases  of  pneumothorax  have  presented  themselves 
in  whom  all  evidence  of  tuberculosis  is  absent,  in  whom  even  a  Mantoux  test  is 
negative — the  so-called  idiopathic  spontaneous  pneumothorax.  In  my  opinion 
a  careful  analysis  of  a  given  series  of  pneumothorax  cases  occurring  at  a  given 
time  in  New  York  City,  for  example,  would  show  that  a  large  number  have  no 
relation  to  tuberculosis  and  could  be  classified  as  idiopathic. 

IDIOPATHIC  SPONTANEOUS  PNEUMOTHORAX 

This  has  been  referred  to  as  the  pneumothorax  of  "healthy"  individuals. 
This  is  a  distinct  clinical  entity  and  bears  no  relation  to  any  of  the  known  diseases 
of  the  lung.  ]Many  cases  are  missed  because  one  fails  to  bear  that  in  mind. 
Whether  it  is  increasing  in  frequency  or  whether  the  diagnosis  is  made  more  fre- 
quently because  of  the  greater  use  of  the  x-ray,  probably  finds  its  answer  in  the 
more  extensive  use  of  the  x-ray.  It  occurs  mostly  in  tall,  thin  males,  and  mostly 
in  the  age  group  of  twenty  to  thirty  years.  The  prognosis  in  these  cases  is  in- 
variably good  except  in  hemothorax,  bilateral  pneumothorax,  tension,  and 
chronic  pneumothorax. 

The  first  case  of  idiopathic  pneumothorax  was  described  by  Itard  in  1803. 
A  great  impetus  to  the  study  of  this  form  was  given  by  Kjaergard  (10,  11),  who 
published  his  first  paper  in  1932.  This  report,  consisting  of  over  ninety  cases, 
is  the  most  exhaustive  one  in  the  literature.  He  found  also  that  most  of  these 
cases  usually  recover.  He  was  fortunate  in  the  opportunity  to  study  six  cases  at 
autopsy,  and  in  three  found  rupture  of  superficial  air  vesicles  which  he  attributed 
to  congenital  cysts;  in  the  other  three,  air  vesicles  had  formed  due  to  scarring. 
In  1933  he  rojiorted  two  additional  cases  in  elderly  persons,  and  autopsies  showed 
rupture  of  congenital  cysts. 

Perry  and  Wilson  (12),  who  also  have  written  extensively  on  this  subject,  have 
agreed  with  this  explanation.  If  this  be  so,  the  question  arises,  why  does  it  occur 
almost  exclusively  in  tall,  thin  males.  For  this  observation- no  satisfactory  ex- 
planation apparently  has  yet  been  offered.  In  this  group  it  may  be  so  silent  as 
to  produce  no  symptoms.  Wilson  reports  five  cases  with  no  symptoms  in  stu- 
dents at  Yale  University  in  four  years  as  a  result  of  routine  x-ray  examinations. 
"Silent  cases"  have  been  reported  at  autopsies.  Such  cases  obviously  are  missed 
without  an  x-ray  examination.  The  French  investigators  also  have  observed 
that  young  males  are  susceptible  to  this  condition,  so  they  have  referred  to  it 
as  "the  pneumothorax  of  conscripts." 

Norris  (13),  of  the  Eastman  Kodak  Company,  in  April  1940,  reported  twenty- 
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five  cases,  of  which  one  was  a  female;  two-thirds  were  under  weight.  Ho  did 
tubercvihn  tests  on  fifteen,  and  seven  were  negative. 

Blackford  (14)  reported  fifteen  cases  in  a  student  body  of  twenty-five  hundred 
students  at  the  University  of  Virginia  in  1939.  Ele\-en  of  these  occurred  in  the 
last  five  years,  a  ratio  of  about  one  in  a  thousand.  He  reported  three  of  his 
cases  as  having  occurred  in  1)  sleep,  2)  studying  and  3)  waiting  for  a  bus. 

Pneumothorax  in  these  cases  occurs  on  the  slightest  exertion,  viz,  coughing, 
straining  at  stool,  coitus,  laughing,  talking,  sneezing  and  running. 

One  author  writes,  "It  occurs  in  young  people  who  rarely  show  emphysema, 
and  spares  the  aged  in  whom  emphj^sema  is  fairlj'  common." 

Kjaergard  has  labeled  this  condition  "pneumothorax  simplex."  The  ac- 
cepted term  today  is  idiopathic  spontaneous  pneumothorax.  Some  refer  to  it  as 
"benign  spontaneous";  some  call  it  pneumothorax  in  the  "apparently  healthy." 

Kjaergard  has  classified  the  various  types  of  "pneumothorax  simplex"  in  two 
categories:  (a)  anatomical,  (b)  clinical. 

Group  A  Anatomical. 

1.  Partial 

2.  Coat-formed 

3.  Total  pneumothorax  without  displacement 

4.  Total  pneumothorax  with  displacement 

5.  Tension  pneumothorax 
Group  B  Clinical. 

1.  Chronic  pneumothorax 

2.  Hemopneumothorax 

3.  Recurrent  pneumothorax 

4.  Alternating  pneumothorax 

5.  Bilateral  pneumothorax 

In  twenty  years  time,  Kjaergard  was  able  to  collect  fifty-one  cases,  considered 
the  condition  unusual,  and  frankly  stated  that  he  observed  an  increase  in  the 
nvimber  of  cases  in  the  last  five  year  period  of  the  entire  twenty  j^ear  period. 

Perry  saw  eighty-five  cases  in  a  fourteen  year  period  in  London,  twenty-six 
in  the  first  seven  year  period  and  fift.y-nine  in  the  second  seven  year  period. 

It  Ls  my  impre.ssion  that  its  increase  is  only  apparent;  that  the  greater  fre- 
quency of  the  diagnosis  is  due  to  the  more  liberal  use  of  the  x-ray  as  a  diagnostic 
medium,  displacing  phy.sical  diagnosis  from  the  exalted  position  it  once  occupied. 

UECyKHKNX'ES  OF  SPONTANKOUS  PNEUMOTHOllAX 

Recurrences  may  be  frequent  on  one  side  or  the  other.  Castex  and  Mazzio 
(15)  described  eleven  recurrences  in  one  case  and  fourteen  in  another.  Most 
ca.ses  occur  on  the  left  side  and  the  reason  for  this  is  not  clear.  An  attempt  has 
been  made  to  associate  it  in  some  manner  with  the  location  of  the  heart 
on  that  side. 

The  majority  of  patients  suffer  only  one  attack,  following  which  many  do 
laborious  work  for  years  with  no  recurrence.  Recurrences,  when  they  do  take 
place,  usually  appear  early.    I  saw  a  young  man  with  three  attacks  within  a 
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period  of  about  six  months,  who  re-expanded  the  affected  king  completely  in  the 
intervals.  I  recollect  the  case  of  a  man  in  his  forties,  a  retail  merchant,  who  pre- 
sented himself  with  alternating  pneumothoraces  once  a  year  for  a  total  of  three 
within  two  years.  The  exciting  cause  in  this  case  in  every  instance  was  reaching 
for  a  box  on  a  shelf. 

It  is  advisable,  following  recovery,  not  to  permit  these  patients  to  do  any  heavy 
lifting  or  laborious  work  for  the  first  year. 

Today,  most  authorities  agree  that  this  form  of  idiopathic  pneumothorax  and 
tuberculosis  are  unrelated,  and  moreover  that  it  does  not  lead  to  tuberculosis  in 
later  years.  Obviously  every  case  in  which  a  diagnosis  of  idiopathic  pneumo- 
thorax has  been  made,  should  be  studied  carefully  after  complete  re-expansion  of 
the  lung  in  order  to  exclude  a  possible  tuberculosis.  This  study  should  include  a 
careful  and  complete  physical  examination,  sputum  concentration  examination, 
gavage,  Mantoux  test,  and  if  possible  bronchoscopic  drainage  to  obtain  specimens 
for  culture  and  inoculation  into  animals.  Obviously  if  the  Mantoux  test  is 
definitely  negative,  such  undue  precautions  are  unnecessary. 

Legget,  Myers,  and  Levine  (16)  published  a  series  of  cases  in  which  50  per 
cent  were  negative  to  tuberculin,  confirming  Norris'  findings. 

Kjaergard  found  onl.y  one  case  of  tuberculosis  in  a  follow-up  of  forty-nine 
after  a  two  year  period. 

Perry  was  able  to  re-examine  fifty-five  out  of  eighty-five  cases  and  found  no 
tuberculosis  in  his  series,  and  he  states  that  out  of  a  study  of  two  hundred  and 
fifty  cases  in  the  hterature  that  were  followed  up  a  number  of  years,  only  six 
developed  tuberculosis.  My  own  impression  in  this  matter  is  that  when  tuber- 
culosis is  absent  at  the  time  this  diagnosis  is  definitely  established,  the  danger  of 
developing  tuberculosis  later  is  no  greater  than  exists  in  the  average  individual. 

USE  OF  THE  X-RAY 

From  the  foregoing  it  is  evident  that  the  x-ray  is  the  most  important  single 
method  of  diagnosis,  and  that  a  final  diagnosis  cannot  be  accepted  without 
thorough  x-ray  studies.  Without  x-ray  studies  many  of  these  cases,  especially 
the  "silent"  ones  would  be  missed.  The  x-ray  examination  is  also  useful  in  es- 
tablishing a  correct  idea  of  the  anatomical  structures  inside  the  chest  and  in 
order  to  form  a  rational  basis  for  treatment.  Fluoroscopy  alone  is  insufficient 
as  has  been  indicated  before.  In  addition  it  may  overlook  a  small  mediastinal 
pneumothorax.  Where  doubt  is  present  with  ordinarj^  x-ray  films,  special 
apical  films  should  be  made.  In  addition  where  doubt  exists  with  a  film  made  on 
ordinary  inspiration,  a  special  one  should  be  made  on  forced  expiration.  Oc- 
casionally a  lateral  film  is  very  helpful.  A  small  pneumothorax  in  the  postero- 
anterior  view  may  resemble  a  congenital  cyst,  bullous  emphysema  or  pneu- 
matocele. Even  the  x-ray  has  its  limitations.  In  a  recent  case  of  artificial 
pneumothorax  in  my  hospital  service,  the  x-ray  revealed  very  little  air  despite 
the  administration  of  rather  large  amounts.  The  explanation  for  this  phe- 
nomenon was  not  clear  at  the  time.  This  patient  subsequently  succumbed  to 
his  extensive  pulmonary  tuberculosis  and  an  autopsy  revealed  an  excellent 
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collapse,  but  the  entire  lung  was  plastered  up  against  the  posterior  chest  wall 
throughout  its  width  and  the  entire  pneumothorax  lay  in  front  of  the  lung.  A 
lateral  x-ray  plate  would  have  shown  a  very  efficient  pneumothorax  lying  anterior 
to  the  lung  instead  of  the  small  amoimt  of  air  that  was  visualized  at  the  periphery- 
in  the  axillary  portion  of  the  chest. 

Some  observers  have  attempted  to  explain  the  location  of  the  tear  in  the  lung 
as  residing  in  the  anterior  portion  because  the  back  of  the  lung  moves  very  Uttle 
as  compared  to  the  front  of  the  lung.  Localizing  the  tear,  short  of  a  thoraco- 
scopic  examination,  is  difficult  with  our  present  methods.  It  has  been  claimed 
that  the  scar  formed  by  the  tear  could  be  visualized  in  the  film.  I  have  never 
been  able  to  confirm  this  obser\'ation. 

TREAT.MEXT 

The  a\-erage  case  does  very  well  on  bed  rest  alone  for  a  few  weeks  and  requires 
no  medication  other  than  sedation  for  a  short  time.  Morphine  is  used  when  the 
pain  is  extreme.  The  average  duration  of  the  pneumothorax  in  uncomplicated 
cases  varies  from  four  to  six  weeks.  Obviously  it  will  depend  in  a  large  measure 
upon  the  completeness  of  the  collapse  and  upon  the  presence  or  absence  of  fluid 
in  larger  or  le.s.ser  amounts.  The  treatment  in  a  complicated  case  will  depend 
upon  the  underlying  disease  and  the  nature  of  the  complications,  if  not  idio- 
pathic. Recurrence  cannot  be  prevented  short  of  establishing  a  symphysis  of  the 
pleural  leaves  with  sclerosing  fluids,  such  as  plain  mineral  oil  (17),  dextrose  solu- 
tion 30  per  cent  to  50  per  cent  (19),  Gomenol,  sodium  chloride  or  cod  fiver  oil. 
Recurrences  cannot  be  foretold  in  advance. 

SPECIAL  FORMS  OF  PNEUMOTHORAX 

1 .  Tension  pneumothorax ; 

2.  Bilateral  pneumothorax; 

3.  Chronic  pneumothorax. 

When  the  tension  pneumothorax  is  complete,  the  fluoroscopic  examination 
will  show  a  paradoxical  diaphragm  owing  to  displacement  of  the  medi- 
astinum. The  good  side  will  move  down  on  inspiration  but  the  affected  side 
will  move  in  the  revci-se  direction,  and  conversely  on  expiration  the  good  side 
will  move  up  and  the  diseased  side  will  move  down.  In  these  cases  air  must  be 
removed  at  once.  Withdrawal  of  air  from  the  chest  in  the  tension  and  bilateral 
cases  is  effected  by  the  in.sertion  of  a  needle  into  the  chest,  kept  in  jjlaco  with 
adhesive  and  a  finger  cot  which  has  been  pricked,  slipped  over  the  hub  of  the 
needle.  The  tiny  opening  in  the  cot  will  act  as  a  ball  valve,  permitting  air  to 
escape  on  expiration  and  .seal  itself  on  inspiration.  The  case  may  be  .serious 
enough  to  aspirate  promptly  or  more  forcibly  with  the  pneumothorax  machine 
with  the  bottles  reversed,  or  with  a  large  hand  syringe.  If  the  condition  is  not  too 
serious,  rubber  tubing  may  be  attached  to  the  needle  under  water  and  permit  the 
air  bubbles  to  escape  slowly.    If  a  vacuum  is  necessary,  water  suction  may  be 
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tried  or  the  electric^pump,  but  the  pressure  must  always  be  such  as  not  to  injure 
the  king  and  not  to  interfere  with  the  closure  of  the  tear  in  the  lung. 

It  is  difficult  to  prognosticate  when  to  give  up  hope  for  re-expansion  in  the 
chronic  case.  I  have  seen  a  chronic  case  persist  for  three  or  four  years  with  no 
ill  effects,  and  ultimately  re-expand  fully.  On  the  other  hand  another  case  that 
refused  to  re-expand  after  several  years  \\  as  treated  with  sterile  mineral  oil  and 
the  air  space  was  replaced  by  thickened  pleura.  This  was  followed  by  marked 
deformity  of  the  chest,  with  flattening  on  the  affected  side,  drooping  of  the  shoul- 
der, and  some  scohosis  of  the  spine. 

Another  patient  with  a  chronic  hj'dropneumothorax  succeeded  in  re-expanding 
her  lung  following  a  phrenic  crush. 

Thoracoplasty  has  been  used  in  some  of  these  cases  but  I  believe  that  this 
method  should  be  postponed  as  long  as  possible  and  a  conservative  attitude 
maintained. 

In  the  bilateral  idiopathic  spontaneous,  in  the  bilateral  spontaneous  following 
emphysema  or  asthma,  in  the  bilateral  artificial  with  a  complicating  spontaneous 
when  life  is  in  danger,  immediate  aspiration  is  imperative.  In  these  cases  since 
the  needle  may  ha,ve  to  be  retained  in  the  chest  for  some  time,  one  should  bear  in 
mind  the  possibility  of  infection  despite  all  aseptic  precautions.  A  needle  left 
in  place  too  long  may  be  followed  by  infection.  It  may  be  necessary  to  remove  it 
from  one  spot  to  another  in  order  to  avoid  infection. 

PATHOGENESIS  OF  IDIOPATHIC  SPONTANEOUS  PNEUMOTHORAX 

Most  workers  in  this  field  have  accepted  the  explanation  of  congenital  cysts 
as  the  most  likely  one  to  explain  this  condition.  One  is  led  to  ponder  whether 
the  frequency  of  congenital  cysts  is  not  somewhat  exaggerated  and  is  inclined  to 
doubt  the  occurrence  of  a  single  congenital  cyst  in  the  presence  of  otherwise 
healthy  lungs.  Congenital  cysts  are  usually  multiple  and  not  confined  to  any 
particular  section  of  the  lung.  Moreover,  one  sees  congenital  cysts  proven  by 
x-ray  that  do  not  rupture.  I  am  excluding  for  the  purpose  of  this  discussion 
cases  of  bullae  or  pneumatocele  seen  in  chronic  pulmonary  emphysema.  A 
likely  explanation  for  some  of  these  cases  I  believe  may  be  found  in  the  mecha- 
nism of  the  so-called  primarj^  complex  or  primary  infection  in  tuberculosis.  The 
infection  of  CJhon  is  usually  subpleural,  and  though  it  may  appear  anywhere  in 
the  lung,  it  is  demonstrable  in  the  x-ray  in  only  about  one  case  out  of  five.  There 
are  probablj^  Ghon  infections  or  fine  scars  marking  the  seat  of  the  primary  infec- 
tions in  such  portions  of  the  lung  that  arc  not  readily  accessible  to  the  x-ray. 
Can  this  lesion  produce  a  narroAving  of  a  terminal  bronchiole  with  consequent 
ballooning  of  one  or  more  terminal  alveoli  which  goes  on  to  rupture?  Can  this 
lesion  produce  a  symphysis  of  the  pleura — an  adhesion  which  when  put  under 
strain  by  a  rise  in  the  intrapulmonary  pressure  may  mpture  and  open  up  one  or 
more  alveoli? 

Terplan  (20)  has  shown  that  the  infection  of  Ghon  may  exist  in  the  absence 
of  the  usual  co-existing  enlargement  and  calcification  of  the  regional  root  glands. 
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Furthermore  the  infection  of  Ghon  may  be  so  minute  as  to  defy  detection.  He 
has  shown  also  that  there  may  be  complete  healing  with  a  negative  Mantoux 
test  ;  therefore  does  the  negative  ]Mantoux  test  throw  out  the  possibility  of  a 
previous  infection?  He  has  also  shown  that  on  reinfection  the  Mantoux  test 
again  becomes  positive.  He  reports  cases  of  reinfection  with  a  fresh  primaiy 
complex  in  persons  forty  and  fifty  >-ears  of  age. 

In  the  course  of  a  primary  infection,  tubercle  bacilli  are  liberated  into  the 
circulation  and  some  lodge  at  the  apex  of  the  lung  to  produce  scars.  May  not 
some  of  these  scars  and  fine  calcifications  situated  subpleu  rally  produce  a  stenosis 
of  a  terminal  bronchiole  creating  dilatation  of  the  regional  alveoli  with  their  sub- 
sequent rupture?  Can  we  speculate  that  as  a  result  of  a  bronchiolitis  in  child- 
hood, due  to  various  organisms,  stenosis  of  a  bronchiole  results,  with  later  dila- 
tation and  rupture  of  an  homologous  alveolus?  May  secretion  in  a  small 
bronchiole  produce  a  ball  valve  mechanism,  permit  air  to  enter  the  alveolus  but 
prevent  its  exit  and  thus  bring  about  a  gradual  ballooning  of  the  alveolus  until 
final  rupture  takes  place? 

I  offer  these  suggestions  in  the  hope  that  pathologists  may  throw  some  light 
on  a  subject  which  is  rather  obscure  at  present,  in  spite  of  the  fact  that  fortu- 
nately \ery  few  cases  of  idiopathic  spontaneous  pneumothorax  ever  reach  the 
autopsy  table. 

Should  agreement  in  regard  to  pathogenesis  of  this  condition  ultimately  be 
reached  on  one  or  more  of  the  elements  enumerated,  one  still  would  be  faced  with 
the  challenge  concealed  in  the  problem — why  does  idiopathic  spontaneous  pneu- 
mothorax show  an  overwhelming  predilection  for  the  male  sex,  chiefly  in  the  age 
group  t  wenty  to  thirty  years,  and  why  does  it  select  the  tall  and  slender? 
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SUBTOTAL  PANCREATECTOMY  FOR  IIYPOGLYCEIMIAi 


A.  L.  UMANSKY,  M.D. 
[New  York] 

The  concept  of  hj^perinsulinism  began  in  1924  with  Harris'  description  of  the 
clinical  findings  and  its  possible  hormonal  connotations  (1).  Although  War- 
ren (2)  two  years  later  collected  20  cases  of  adenoma  of  the  islands  of  Langer- 
hans,  its  relationship  to  hyperinsulinism  was  not  realized  until  the  following 
year  when  "Wilder,  Allen,  Power  and  Robertson  (3)  presented  anatomic  evidence 
to  support  Harris'  conception.  They  reported  the  first  case  of  hypogljT.emia 
due  to  a  tumor  (carcinoma)  of  the  islands  of  Langerhans  with  operative  and 
autopsy  findings  to  substantiate  its  insulin  producing  character.  In  1928,  Thal- 
heimer  and  jNIurphy  (4)  reported  a  case  with  low  blood  sugar  levels  and  symptoms 
of  hypogh'cemia  in  which  a  carcinoma  of  the  islet  cells  \\-as  found  at  post-mortem 
examination. 

A  benign  tumor  of  the  islands  of  Langerhans  as  a  cause  of  hypoglycemia  was 
proven  at  necropsy  by  McClenahan  and  Norris  (5)  in  1929.  Six  months  later 
the  first  cure  by  operation  of  a  case  of  hyperinsulinism,  diagnosed  clinically  as 
due  to  a  tumor  of  the  islet  cells,  was  reported  in  detail  by  Howland,  Campbell, 
Malt  by  and  Robinson  (6).  Since  then  additional  cases  have  been  recorded  in 
the  literature,  with  excellent  reviews  on  hypoglycemia,  (7,  8,  9)  hyperinsulinism 
and  islet  cell  tumors  (10,  11,  12). 

David  (13),  in  1940,  collected  57  cases  of  hypoglycemia  for  which  resection  of 
the  pancreas  was  done  after  careful  search  failed  to  reveal  any  evidence  of  tumor. 
He  gathered  14  cases  in  which  a  tiunor  was  found  after  partial  resection  and  3 
cases  in  which  it  was  found  aftoi'  subtotal  resection.  In  4  cases  of  subtotal 
resection  no  tumor  was  found  at  the  ])rimary  operation  but,  in  each  instance, 
one  was  demonstrated  at  a  later  date.  In  19  cases  of  partial  resection,  no  tumor 
was  found  and  the  pancreas  was  either  normal  or  presented  hyperplasia  of  the 
islet  cells.  The  pancreas  was  normal  or  showed  hyperplasia  of  the  islet  tissue 
in  17  cases  of  subtotal  resection.  The  case  here  reported  is  one  in  which  all 
the  criteria  for  diagnosis  of  islet  cell  tumor  were  satisfied.  When  no  tumor  was 
found  after  careful  exploration  of  the  pancreas,  a  subtotal  pancreatectomy  was 
done.    Microscopically  normal  pancreatic  tissue  was  foimd. 

CASE  REPORT 

History  (Adm.  496588).  L.  M.  a  36  year  old  dairy  clerk  was  admitted  to  The  Mount 
Sinai  Hospital  on  October  15,  1942.  Sixteen  months  prior  to  admission,  while  wali<ing  in 
the  street,  he  suddenly  developed  weakness,  diplopia,  and  syncope.  Two  months  later  a 
similar  episode  occurred  following  which  more  frequent  and  severe  attacks  of  weakness 
were  experienced,  associated  with  hunger.  He  found  that,  occasionally,  these  symptoms 
could  be  averted  by  eating  some  food,  especially  chocolate.  Six  months  after  the  onset, 
while  in  a  restaurant  he  lost  consciousness  and  was  taken  to  a  hospital.    Soon  after  re- 
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covery,  attacks  began  to  occur  regularly  before  breakfast,  often  before  getting  out  of  bed. 
He  would  lose  consciousness  for  as  long  as  twenty  hours  and  convulsive  movements  were 
occasionally  noted  by  his  mother.  Two  months  later,  after  investigation  at  another  hos- 
pital, a  diagnosis  of  hypoglycemia  was  made  and  he  was  placed  on  a  kctogenic  diet  to  which 
he  responded  for  a  period  of  one  month.  He  was  referred  to  a  mental  health  clinic,  but 
nothing  was  found  to  account  for  his  symptoms.  The  morning  of  admission,  after  having 
had  his  usual  breakfast,  he  went  to  the  Out-patient  Department  where  he  suddenly  lost 
consciousness  and  was  brought  to  the  Reception  Ward  in  an  unresponsive  state. 

Examinalion.  The  patient  was  a  well  developed,  obese,  male;  pallid,  sweating  profusely, 
and  with  marked  generalized  tremors.  A  healed  thoracotomy  scar  was  seen  on  the  left 
chest  and  a  few  atelectatic  rdles  were  heard  at  the  left  base.  His  blood  pressure  was  120 
systolic  and  85  diastolic.  The  liver  was  palpable  beneath  the  right  costal  margin  and  there 
was  atrophy  of  the  left  testicle. 

Laboratory  data.  Blood:  hemoglobin,  110  per  cent;  6,000,000  erythrocytes;  7,300  leuco- 
cytes, with  a  normal  differential  cell  count.  Wassermann  test,  negative;  urea  nitrogen, 
.12  mg.  per  cent;  sugar  20  mg.  per  cent;  cholesterol,  220  mg.  per  cent.  Erythrocyte  sedi- 
mentation rate,  normal.  The  urine  showed  a  faint  trace  of  albumin  and  5  per  cent  sugar. 
A  cephalin  flocculation  test  was  negative.  An  electrocardiogram  and  x-ray  examinations 
of  the  sella  turcica  and  genito-urinary  tract  were  normal.  Electroencephalography  re- 
vealed a  hypoglycemic  cerebral  reaction,  with  spontaneous  appearance  of  bursts  of  delta 
activity  and  a  pronounced  stuporous  state  brought  on  by  hyperventilation,  and  with  a 
return  of  the  normal  electroencephalogram  and  mental  clearing  following  the  intravenous 
injection  of  50  per  cent  glucose.  A  Janney  glucose  tolerance  test  revealed  a  diabetic  type 
of  response,  the  blood  sugar  level  rising  sharply  from  30  mg.  per  cent  at  fasting  to  110  mg. 
per  cent  in  a  half  hour  and  reaching  160  mg.  per  cent  at  the  end  of  three  hours.  A  galactose 
tolerance  test  was  normal. 

Course.  The  patient  was  placed  on  a  high  protein  diet  with  frequent  feedings  and 
sweetened  fluids.  Daily  blood  sugars  ranged  from  25  mg.  per  cent  to  35  mg.  per  cent  and 
further  investigations  were  vitiated  by  the  fact  that  almost  every  morning  before  breakfast 
he  went  into  incipient  shock-like  states.  Within  minutes  after  intravenous  injection  of 
50  per  cent  glucose  he  returned  to  normal.  After  two  weeks,  during  the  latter  part  of 
which  time  attacks  were  prevented  by  frequent  feedings  he  was  transferred  to  the  Surgical 
Service  where  it  was  felt  that  exploration  was  indicated  because  of  the  unremitting  char- 
acter of  his  symptoms. 

Operation  (Dr.  John  H.  Garlock).  The  abdomen  was  opened  through  a  long  upper 
transverse  incision  and  the  lesser  sac  exposed  by  incising  the  gastrocolic  ligament.  The 
stomach  and  colon  were  then  retracted  bringing  into  view  the  entire  body  and  tail  of  the 
pancreas.  Careful  palpation  of  this  portion  of  pancreas  failed  to  reveal  anything  suggest- 
ing a  tumor.  The  peritoneum  was  incised  along  the  inferior  border  of  the  pancreas  and 
the  organ  was  dissected  upwards  in  order  to  expose  its  posterior  surface.  The  pancreas 
was  finally  suspended  from  the  splenic  vein  and  artery  and  still  no  tumor  was  found.  Once 
more  the  peritoneum  was  incised;  this  time  along  the  outer  border  of  the  second  portion 
of  the  duodenum.  The  duodenum,  head,  and  neck  of  the  pancreas  were  displaced  mesially 
thus  affording  the  operator  an  excellent  opportunity  to  palpate  this  section  of  the  organ. 
Again  there  was  nothing  to  suggest  the  presence  of  an  adenoma.  The  uncinate  process 
was  next  exposed  and  found  to  be  normal.  After  considerable  discussion  with  the  attend- 
ing medical  staff  it  was  decided  to  perform  a  subtotal  pancreatectomy.  This  was  done  by 
freeing  the  pancreas  from  the  splenic  vein  and  artery  up  to  the  neck  at  the  point  where  the 
superior  mesenteric  vessels  cross  over  the  tip  of  the  uncinate  process.  The  pancreas  was 
ablated  at  the  neck  and  the  edges  closed  over  with  silk  sutures. 

Pathological  report.  There  were  no  significant  changes  in  the  microscopic  appearance 
of  the  gland. 

Postoperative  course.  The  patient's  temperature  rose  to  102°F.  and  returned  to  normal 
at  the  end  of  the  first  week.    On  the  thirteenth  postoperative  day  a  considerable  amount 
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of  purulent  material  was  evacuated  from  the  wound  and,  following  tube  drainage  and  irri- 
gation, the  discharge  ultimately  became  minimal.  A  glucose  tolerance  test  done  two 
weeks  after  operation  showed  a  fasting  level  of  15  mg.  per  cent  rising  to  level  of  125  mg. 
per  cent  in  one  hour  and  falling  to  50  mg.  per  cent  in  four  hours.  To  avert  possible  hypo- 
glycemic attacks  the  patient  was  given  large  amounts  of  glucose.  Subsequent  blood  sugar 
levels  averaged  70-85  mg.  per  cent  and  he  remained  completely  free  of  symptoms.  On 
November  23, 1942  he  was  discharged  for  convalescent  care. 

Second  admission  (December  30,  1942).  Interval  History:  During  the  greater  part  of 
the  next  five  and  one-half  weeks  at  the  convalescent  home  he  suffered  from  dizziness  almost 
every  day.  One  week  before  his  readmission,  he  suddenly  became  unresponsive  but  was 
completely  relieved  by  the  ingestion  of  food.  Four  days  before  admission  he  lapsed  into 
unconsciousness  upon  arising  from  bed  and  from  then  on  became  dizzy  before  each  meal. 
Examination  disclosed  evidence  of  the  30  pound  loss  in  weight  since  the  operation.  A 
small  granulating  sinus  at  the  right  angle  of  the  wound  covered  with  mucopurulent  material 
was  seen.  Fasting  blood  sugar  levels  averaged  50  mg.  per  cent  on  a  high  protein,  high 
fat  diet.  Oral  and  intravenous  Janney  tests  were  productive  of  the  diabetic  tj'pe  of  re- 
sponse. A  galactose  tolerance  test  was  normal  and  an  adrenalin  tolerance  test  included  a 
rise  in  the  blood  sugar  from  110  to  130  mg.  per  cent  after  injection  of  adrenalin.  His  basal 
metabolic  rate  was  minus  6  per  cent.  Electroencephalography  gave  a  normal  fasting  record 
before  and  after  hyperventilation.  While  on  the  ward  the  patient  received  a  high  pro- 
tein, high  carbohydrate  diet,  and  evening  feedings  before  retiring.  He  was  awakened 
during  the  night  for  additional  small  feedings.  On  this  regimen  no  acute  hypoglycemic 
episodes  occurred.  Occasionally  during  long,  fasting  periods  transient  weakness,  slight 
vertigo,  diplopia  and  unresponsiveness  were  noted.  The  wound  was  controlled  by  tube 
drainage  and  he  was  discharged  on  February  3,  1943. 

Third  admission  (February  19,  1943).  The  patient  reentered  the  hospital  with  a  recur- 
rence of  severe  symptoms,  including  beginning  loss  of  consciousness  and  on  one  occasion 
twitching  of  his  left  hand.  He  was  unable  to  arise  in  the  morning  unless  he  was  given 
orange  juice.  Examination  showed  that  the  wound  had  not  changed  in  appearance  and 
that  a  pancreatic  fistula  was  present.  During  the  first  few  days  in  the  hospital  he  had 
repeated  episodes  of  disorientation,  unresponsiveness,  and  weakness,  occasionally  with 
convulsive  movements;  despite  a  high  protein  diet  with  in-between  and  night  feedings. 
He  was  given  adrenalin  intramuscularly  at  first  once,  then  twice  a  day  and  subsequently 
ephedrine  was  added.  On  this  therapy  he  was  asymptomatic.  In  order  to  determine  how 
much  of  this  medication  was  necessary  all  drugs  were  withdrawn  and  the  patient  was  main- 
tained on  a  high  protein  diet  with  additional  feedings.  He  was  without  symptomatology 
on  this  regimen  for  two  and  one-half  weeks  and  was  discharged  on  March  19, 1943  with  die- 
tetic instructions. 

Follow-up.  On  March  17, 1943  the  patient  was  admitted  to  the  ward  for  two  days  while 
the  fistulous  tract  was  probed  and  drained.  He  was  seen  again  on  June  1,  1943  in  the  fol- 
low-up clinic  where  it  was  observed  that  he  had  gained  15  pounds.  He  stated  that  during 
the  previous  two  weeks  he  had  had  several  hypoglycemic  attacks. 

Dr.  Garlock  plans  to  explore  the  patient  again  in  the  hope  of  demonstrating  an  adenoma 
of  the  remaining  portion  of  the  pancreas. 

DISCUSSION 

The  s}-ndrome  presented  Is  clearly  that  of  hypoglycemia.  Investigations 
demonstrated  no  obvious  endocrine  disturbance  causing  such  change  in  sugar 
metabolism.  X-ray  examinations  of  the  sella  turcica  and  genito-urinary  tract 
revealed  no  gro.ss  pathology  in  the  pituitary  or  adrenal  glands  and  the  clinical 
picture  did  not  conform  to  disturbances  of  the.se  organs.  With  a  normal  basal 
metabolic  rate,  hypothyroidism  was  ruled  out.    No  imbalance  of  the  vagus  or 


SUBTOTAL  PANCREATECTOMY  FOR  HYPOGLYCEMIA 


701 


S3'mpathetic  nervous  systems  could  be  demonstrated  to  account  for  the  sj'mp- 
toms.  The  tests  of  Hver  function  and  the  adrenahn  tolerance  test  appeared  to 
exclude  hepatic  disease  and  inability  to  mobilize  liver  glycogen.  At  the  same 
time  normal  elevations  of  blood  sugar  and  maintenance  of  levels  following  oral 
or  intravenous  administration  of  glucose  seemed  to  rule  out  faulty  absorption  as 
the  etiologic  factor.  Furthermore,  it  has  been  shown  (12)  that,  in  70.5  per  cent 
of  cases  of  proved  adenoma  of  the  pancreas,  the  glucose  tolerance  test  produces 
a  diabetic  type  of  ]-esponse.  It  was  not  believed  that  this  was  a  case  of  func- 
tional hj'perinsulism  for,  in  this  latter  condition,  the  attacks  are  not  associated 
with  low  levels  of  fasting  blood  sugar.  Also  the  depression  of  the  fasting  blood 
sugar  level  by  provocative  tests  is  no  greater  here  than  that  produced  in  normal 
individuals  (9). 

On  the  other  hand,  the  case  did  satisfy  Whipple's  criteria  for  the  diagnosis 
of  islet  cell  tumor  of  the  pancreas  (14):  1)  Post -absorptive  blood  sugar  levels 
below  50  mg.  per  cent;  2)  hypoglycemic  attacks  when  the  patient  is  fasting 
(intolerance  for  fasting);  3)  relief  of  the  attack  by  administration  of  glucose;  to 
these  may  be  added  4)  normal  health  and  stability  of  the  autonomic  nervous 
system  before  the  first  hj-poglycemic  attack  (Wilder  (15));  and  finally  the  obvi- 
ous corollary:  absence  of  extrapancreatic  causes  of  hypoglycemia.  In  the  light 
of  these  facts,  and  because  of  the  deleterious  effects  which  might  be  produced  on 
the  nervous  s.ystem  by  long  standing  or  repeated  attacks  of  hypoglycemia,  as 
well  as  the  creation  of  increasing  technical  difficulties  by  the  increasing  obesity, 
exploration  of  the  pancreas  was  deemed  advisable. 

In  an  analysis  of  the  cases  in  the  literature  (13,  16)  where  no  demonstrable 
tumor  could  be  found,  as  in  our  case,  it  was  revealed  that  the  surgeon  had  to 
assume,  first,  that  the  pancreas  was  normal  and  that  perhaps  the  hypoglycemia 
was  of  extrapancreatic  origin,  second,  there  might  be  diffuse  hyperplasia  or 
hyperfunction  of  the  islands  of  Langerhans,  and  third,  a  small  adenoma  buried 
deep  within  the  gland  might  escape  detection  because  of  its  location  or  because 
the  consistency  of  an  adenoma  differs  very  little  from  that  of  the  pancreas  (17). 
The  surgeon  then  performed  a  partial  or  a  subtotal  pancreatectomy  with  the 
hope  that  a  tumor  might  be  found  in  the  resected  portion;  that  hyperplasia  of 
the  islet  cells  might  be  present ;  that  removal  of  a  large  part  of  the  insulinogenic 
tissue  of  the  pancreas,  particularly  the  body  and  tail  would  diminish  the  insulin 
secreting  power  of  the  gland  so  that  the  hypoglj^cemic  symptoms,  whatever 
their  etiology,  might  be  completely  relieved  or  at  least  brought  under  partial 
control. 

There  are  manj'  case  reports  of  relief  of  symptoms  after  partial  or  subtotal 
pancreatectomy  where  normal  pancreatic  tissue  was  removed  (13).  Each  report 
of  such  a  case  has  prompted  mechanistic  hypotheses  to  explain  the  result  and 
has  drawn  analogies  to  support  them.  Graham  (quoted  by  W^omack  (8)) 
pointed  out  the  possibility  of  a  pancreas'  with  normal  appearing  islets  anatomi- 
cally showing,  on  assay,  an  insulin  content  much  greater  than  normal.  Until 
further  evidence  is  at  hand,  the  results  of  resection  of  the  pancreas  cannot  be 
considered  in  terms  of  proportion  of  islet  tissue  removed.    The  analogy  of  such 
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resection  in  hypoglycemia  to  the  administration  of  insuUn  in  diabetes  suggests 
that  it  is  a  question  of  dosage  (8).  Just  as  in  the  treatment  of  thus  concUtion 
an  insufficient  amount  of  insuHn  is  vakieless,  so  in  hypoglycemia  removal  of  an 
insufficient  amount  of  pancreas  would  be  of  little  value.  It  is  thought  (18)  in 
these  cases,  then,  that  the  hypoglycemia  is  the  result  of  functional  overactivity 
on  the  pai-t  of  the  islet  cells  just  as  in  diabetes  without  sufficient  histologic  islet 
changes,  it  is  thought  that  underproduction  of  insulin  exists,  and,  therefore, 
it  is  logical  to  resect  as  much  of  the  islands  of  Langerhans  as  possible.  It  be- 
comes a  simple  matter  to  draw  a  further  analogy-  between  hyperinsulinism  with 
hypoglycemia  and  hyperthyroidism  with  its  effects.  The  accomplishments  of 
adecjuate  therapeutic  results  in  the  surgical  treatment  of  hyperfunction  of  the 
thyroid  is  most  often  a.ssociated  with  subtotal  thyroidectomy.  Thus,  removal 
of  part  of  the  pancreas  should  have  just  as  much  effect  in  the  relief  of  hypo- 
glycemia as  does  removal  of  part  of  the  thyroid  in  Graves'  disease  and  failure 
of  relief  is  due  to  too  little  resection  of  pancreatic  tissue  (19).  This  comparison 
.seems  hardly  tenable  in  those  cases  with  unsatisfactory  results  where  even  at 
autopsy  no  adenoma  of  the  pancreas  if  found,  as  in  the  ca.se  described  by  Seckel 
(20). 

Where  a  ca.se  of  hj-poglycemia  is  not  benefited  by  subtotal  pancreatectomy  one 
may  a.ssume  an  extra  pancreatic  cau.se.  However,  when  ^^^lipple's  "essential 
triad"  i.';  present,  and  subtotal  pancreatectomy  fails,  one  must  assume  the 
presence  of  an  adenoma  in  the  unre.sected  portion  regardless  of  how  little  remains, 
as  recently  stated  (22)  in  aberrant  pancreatic  tissue.  This  is  proposed  hy  the 
evidence  at  reoperation  and/or  necrop.sy  (14).  And  if  an  adenoma  is  removed 
and  the  .S3'mptoms  remain  unchanged,  reoperation  may  disclose  a  .second  tumor 
(Graham,  quoted  by  Wilder  (15)). 

It  Is  evident  from  the  hterature  that  the  end-results  of  operation  in  cases  with 
islet  cell  tumors  are  excellent,  and  in  patients  without  adenomata  the  results 
while  not  as  satLsfactorj-  are  sometimes  gratifj-ing.  The  result  in  our  own  par- 
ticular ca.se  was  disappointing.  In  the  ca.ses  collected  by  David,  mentioned 
above,  where  no  demonstrable  tumor  was  found  gro.ssly  and  microscopically 
and  the  pancreas  was  resected,  the  incidence  of  relief  was  2  out  of  15  cases  for 
partial  pancreatectomy  and  10  out  of  14  cases  for  subtotal  resection.  These 
ca.ses  raise  the  question  as  to  whether  the  "diagnostic  triad"  is  pathognomonic 
of  islet  cell  adenoma.  Such  hj-perinsulinism  without  known  pathologic  basis 
exists,  states  Brunschwig  (21). 

CONCLUSIONS 

EverA-  ca.se  of  hypoglycemia  presenting  Whipple's  triad  of  s\Tnptoms,  where 
extrapancreatic  causes  have  l)een  excluded,  where  medical  management  has 
failed,  and,  where  subtotal  pancreatectomy  has  been  jjerfonned  in  the  ab.sence 
of  a  tumor,  should  be  reported  irresp)ective  of  result  becau.se  of  the  information 
it  yields  towards  the  clarification  of  the  problem  of  hyperinsulinism.  It  would 
.seem,  from  the  literature,  and  our  ca.se  (although  unproven),  that  in  the  presence 
of  an  adenoma  regardless  of  its  dimensions  or  even  where  some  extrapancreatic 
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cause  is  responsible,  no  matter  how  much  pancreatic  tissue  is  removed,  symp- 
toms Avill  persist.  Until  a  definitive  method  for  differentiating  organic  from 
functional  abnoi-malities  of  the  islands  of  Langerhans,  especially  those  due  to 
imbalance  between  interrelated  endocrine  organs,  is  found,  disappointing  results 
similar  to  oui-s  will  be  obtained. 
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HYPOGLYCEIMIA  AND  HYPERIXSULIXISM;  WITH  SOME  REMARKS 
OX  ELECTROEXCEPHALOGRAPHYi 

I.  S.  WECHSLER,  M.D.  and  JOHX  H.  GARLOCK,  M.D. 
[Xew  York] 

'er  since  Seale  Harris  called  attention  to  the  syndrome  of  hypoglycemia,  the 
clinical  diagnosis  of  hyperinsulinism  has  become  almost  commonplace  and  that 
of  adenoma  of  the  pancreas  fairly  simple.  In  man,v  instances  a  correct  diagnosis 
may  be  ventured  after  an  office  examination  without  the  aid  of  the  laboratory, 
provided  one  bears  the  condition  in  mind  and  takes  a  detailed  history.  Indeed 
of  the  five  cases  of  adenoma  of  the  pancreas  which  one  of  us  (W)  has  seen  the 
diagnosis  was  made  after  one  examination  in  four,  afterward  verified  by  labora- 
tory .studies  and  by  operation.  The  first  case,  which  was  characterized  e.ssen- 
tially  by  convulsions  and  diagnosed  only  at  necropsy,  was  missed  because  of  lack 
of  familiarity  at  that  time  with  the  syndrome  and  the  special  nature  of  the 
hypoglycemic  seizures.  Three  of  the  patients  had  been  treated  as  psycho- 
neurotics and  two  as  epileptics. 

Quite  a  number  of  patients  with  hyperinsulinism  and  occasionally  some  with 
adenoma  of  the  pancreas  are  first  seen  bj'  the  neurologist.  They  are  generally 
referred  with  the  diagnosis  of  hysteria,  sometimes  because  of  character  and 
personality  changes  or  some  vague  ps^'chosis,  rareh'  with  non-descript  chorea  or 
other  mild  dyskinesia,  and  occasionalh'  with  the  convulsive  state.  The  erroneous 
diagnoses  are  generally  arrived  at  because  the  examiner  finds  no  clinical  evidence 
of  organic  disease  and  fails  to  evaluate  the  psychiatric  picture  or  the  nature  of 
disturbances  in  consciousness  and  the  convulsive  seizures. 

We  do  not  wish  to  enter  here  into  a  discussion  of  the  differential  diagnosis  of 
psychoneurosis  and  hypoglycemia^  but  we  should  like  to  say  a  word  about  the 
nature  of  the  hypoglycemic  convulsion  and  the  state  of  unconsciousness. 
AMiereas  the  average  epileptic  seizure  is  ushered  in  quite  suddenly  with  or  without 
an  aura,  is  characterized  hy  more  or  less  typical  convulsions  and  especially  com- 
plete unconsciousness,  is  terminated  fairly  rapidly,  and  is  followed  bj'  total 
amnesia,  the  hypoglycemic  fit  may  lack  all  these  features.  Its  onset  generally 
is  .slow,  the  patient  slumping  into  it  as  it  were.  The  patient  gradually  becomes 
drow.sy,  may  speak  in  mumbling  fashion  or  carry  out  purposeless  acts,  and 
eventually  goes  to  sleep  or  becomes  totally  unconscious.  Convulsions  may  be 
ab.sent,  and,  if  present,  are  not  of  the  typical  tonic-clonic  variety  but  consist 
of  a  bizarre  thrashing  about.  There  generally  is  no  tongue-biting,  the  coma  does 
not  end  rapidly  or  suddenly  but  is  terminated  either  by  the  administration  of 
sugar  or  the  patient  spontaneously  emerges  from  it  in  a  weak  and  confused  state. 
It  is  in  the  pre-convulsive  state  that  the  picture  simulates  hj'steria,  an  agitated 
depression  or  a  confused  p.sychotic  state.    It  is  here  that  detailed  investigation 

'  From  the  Neurological  Service  and  the  Surgical  Service  A  of  The  Mount  Sinai  Hospital, 
New  York. 

» This,  as  well  as  more  detailed  electroencephalographic  correlations,  will  be  taken  up 
in  a  separate  publication  by  Wechsler  and  Strauss. 
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into  the  histoiy  comes  to  one's  aid.  On  careful  analysis  it  is  found  that  the 
patient  has  been  hungry  for  some  time  before  the  episode  or  that  he  has  a  craving 
for  sugar  or  other  sweets.  For  this  reason  the  hypoglycemic  episode  is  apt  to 
occur  in  the  morning  after  the  night  fast  or  later  in  the  afternoon  after  a  small 
midday  meal. 

If  the  convulsive  seizure  or  the  coma  is  not  typical  the  disturbance  in  brain 
rhythm  is.  This  holds  true  as  much  for  the  hypoglycemic  state  without  shock 
as  during  the  periods  of  shock,  although  it  is  clearly  more  striking  in  the  latter 
than  in  the  former.  This  refers  to  the  electroencephalographic  tracings,  to 
which  we  should  like  to  call  attention  as  one  very  important  additional  diagnostic 
criterion  both  for  hypoglycemia  and  hyperinsulinism.  It  will  be  recalled  that 
the  Whipple  "triad"  for  the  diagnosis  of  hyperinsulinism  consists  of:  1)  attacks 
of  insulin  shock;  2)  a  fasting  blood  sugar  of  less  than  50  mg. ;  and  3)  relief  of 
sj^mptoms  after  the  intravenous  administration  or  oral  ingestion  of  sugar.  The 
fourth  diagnostic  point,  therefore,  is  the  presence  of  an  electroencephalographic 
tracing  of  an  epileptic  nature.  The  important  feature  of  this  is  its  prompt  return 
to  normal  after  the  administration  of  sugar.  More  important  is  the  fact  that 
while  the  electroencephalographic  record  is  consistently  abnormal  during  the 
hypoglycemic  state  of  hj'perinsulinism,  even  though  it  is  temporarily  normalized 
b}'  the  ingestion  of  sugar,  the  record  becomes  permanently  normal  after  the  suc- 
cessful removal  of  a  pancreatic  adenoma.  The  electroencephalogram,  therefore, 
is  not  only  an  absolute  diagnostic  criterion  but  a  test  of  the  success  of  the  opera- 
tion. A  glance  at  the  tracings  in  the  two  cases  presently  to  be  described  will 
clearly  demonstrate  this  fact . 

If,  after  partial  pancreatectomj^  the  electroencephalographic  record  is  still 
abnormal  it  signifies  that  either  the  adenoma  was  not  removed  or  that  another 
one  is  still  present  or  that  the  hypoglycemia  was  not  the  result  of  hyperinsulinism 
caused  by  an  adenoma.  It  is  obviously  important,  then,  to  look  in  all  cases  for 
other  causes  of  hypogh'cemia  before  operation  is  undertaken.  Without  going 
into  the  details  of  differential  diagnosis,  we  should  merely  like  to  mention,  what 
is  already  well-known,  that  disease  of  the  liver,  more  particularly  hepatitis,  may 
cause  hypoglycemia;  that  some  "psychoneuroses"  may  be  the  expression  of  hypo- 
glycemia not  due  to  adenoma  of  the  pancreas;  that  disease  of  the  brain,  namely 
of  the  hypothalamic  vegetati\'e  centers,  may  give  rise  to  disturbances  in  sugar 
metabolism  and  hypoglycemia ;  and  that  affection  of  the  glands  of  internal  secre- 
tion, the  pituitary-thyroid-adrenals,  can  produce  hypoglycemic  states. 

We  should  also  hke  to  add  a  fifth  diagnostic  criterion  in  the  study  of  hypo- 
gh'cemia due  to  hyperinsulinism,  namely,  the  glucose  tolerance  test  which  gives 
rise  to  what  is  known  as  the  paradoxical  or  diabetic  curve.  While  in  most  cases 
of  hypoglycemia  the  blood  sugar  rises  rapidly  from  the  fasting  state  and  falls 
rapidly  in  a  sharp  curve  to  the  original  level,  in  those  due  to  hyperinsulinism  there 
is  the  rapid  rise  but  not  the  rapid  fall.  The  curve  remains  consistently  high  for 
a  longer  period  of  time  in  the  same  manner  as  in  the  hyperglycemia  of  diabetes, 
and  drops  slowly  and  to  a  higher  level  than  that  of  the  fasting  state.  The  ex- 
planation for  this  is  not  clear. 

The  following  two  cases  will  illustrate  some  of  the  points  thus  far  discussed. 
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CASE  REPORTS 

Case  1.  History  (Adni.  49S617) :  D.  K.,  a  white,  unmarried  woman  of  2S  was  seen  in  the 
office  for  the  first  time  on  December  1,  1942  with  the  complaint  that  she  had  no  energy  aiul 
felt  tired  all  the  time.  She  stated  that  she  was  perfectly  well  until  September  15.  1942 
when  she  woke  up  feeling  weak,  empty,  dizzy,  nauseated,  and  sleepy.  She  stared  and 
mumped.  She  was  given  food  and  recuperated  in  about  two  hours.  Though  she  was  not 
unconscious  she  did  not  remember  the  details  of  the  incident.  A  similar  episode  occurred 
about  a  month  later  after  she  had  fasted  the  day  before.    She  was  again  free  of  symptoms 


Electroencephalograms  in  2  cases  of  spontaneous  hypoglycemia.    All  the  records  are 
taken  with  fronto-occipital  leads.    Calibration  equals' 100  microvolts. 
Records  1-3,  Case  1. 
Records  4-7.  Case  2. 

Record  1.  Fasting:  the  record  shows  numerous  potentials  with  frequencies  of  6  per 
second  and  runs  of  high  voltage  activity  with  a  frequency  of  close  to  4  per  second. 

Record  2.  After  injection  of  30  cc.  50  per  cent  glucose  solution  intravenously:  the  high 
voltage,  low  potentials  have  disappeared. 

Record  3.    Fasting:  19  days  after  operation.    Normal  record. 

Record  4.    P'asting:  runs  of  6  per  second  activity. 

Record  5.  Fasting:  after  hyperventilation.  Continuous  high  voltage,  slow  activity 
with  frequencies  between  2  and  3  per  second. 

Record  6.  After  injection  of  50  cc.  50  per  cent  glucose  solution  intravenously:  the  slow 
potentials  have  disappeared. 

Record  7.  Hyperventilation  after  the  injection  of  50  cc.  50  per  cent  glucose  solution 
intravenouslj'.    No  slow  activity  appears. 


for  a  month  when  she  had  several  similar  attacks,  all  in  the  morning,  occurring  November 
21,  26,  28  and  30.  She  was  told  that  she  was  irrational  during  the  spells,  slept  for  two  or 
three  hours,  and  recovered  after  partaking  of  food.  She  had  no  other  complaints  and 
had  never  been  ill  before.  She  was  sent  to  the  hospital  with  the  diagnosis  of  convulsive 
state  due  to  hypoglycemia,  probably  on  the  basis  of  adenoma  of  the  pancreas. 

Examination.  The  general  physical  and  neurological  examination  showed  nothing 
abnormal.  She  was  well  developed,  somewhat  obese,  and  presented  general  hirsutism. 
Cerebrospinal  fluid,  blood  and  urine  examinations  and  skull  roentgenograms  were  normal. 
The  basal  metabolic  rate  was  minus  1  per  cent.    The  fasting  blood  sugar  on  the 
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first  examination  was  20  mg.,  and  ranged  from  30  to  50  mg.  during  the  preoperative  stay  in 
the  hospital. 

Course.  After  a  special  test  fast  she  became  querulous,  tearful,  mumbled  incoherently, 
and  complained  of  hunger  and  drowsiness.  Electroencephalogram  at  this  time  showed  a 
large  amount  of  4.5  to  6  per  second  delta  activity.  After  the  administration  of  15  grams 
of  glucose  intravenously,  she  promptly  returned  to  normal,  and  the  abnoiiu.il  delta  activity 
disappeared.  On  December  9,  after  fasting  for  16  hours  she  was  giv(Mi  twcnly  units  of 
insulin,  whereupon  she  became  drowsy,  disoriented  and  uncooperative.  A  glass  of  orange 
juice  restored  her  to  normal.  Salt  tolerance  studies  and  liver  function  tests  excluded 
adrenal  and  hepatic  involvement. 

Operation:  (January  6, 1943).  A  reddish  tumor  measuring  1.5  cm.  in  diameter  was  found 
in  the  tail  of  the  pancreas.  The  tail  of  the  organ  including  the  tumor  was  resected.  No 
other  tumors  were  demonstrable.  On  microscopic  study  the  tumor  was  proved  to  be  an 
adenoma  of  islet  tissue. 

The  patient  made  an  uneventful  recovery  except  for  a  slight  wound  infection  at  the 
left  end  of  the  transverse  incision.  The  fasting  electroencephalogram  promptly  returned 
to  normal  as  did  also  the  blood  sugar  tolerance  tests.  The  Janney  test  which  before  opera- 
tion showed  the  paradoxical  curve  returned  to  normal. 

Before  Operation — Blood  Sugar 


December  2   20  mg.  % 

December  3   45  mg.  % 

December  9   40  mg.  % 

December  14   50  mg.  % 

December  16   40  mg.  % 

January  3  ;  .  .  .  30  mg.  % 

December  2 — Janney  Test 

Fasting  blood  sugar   20  mg.  % 

9  A.M.  given  110  grams  glucose 

i  hour  later,  blood  sugar   150  mg.  % 

1  hour  later   190  mg.  % 

2  hours  later   250  mg.  % 

3  hours  later   210  mg.  % 

4  hours  later   150  mg.  % 

5  hours  later   90  mg.  % 

December  9 — Insulin  Tolerance  Test — 10  A.M. 

Fasting  blood  sugar   40  mg.  % 

10:05  A.M.  10  units  of  insulin 

10:20  A.M   40  mg.  % 

10:55  A.M   40  mg.  % 

11:45  A.M   20mg.  % 

Patient  dazed,  speech  thick;  given  glucose,  recovered. 

After  Operation — Blood  Sugar 

January  S   105  mg.  % 

January  12   80  mg.  % 

January  15   70  mg.  % 

January  23    90  mg.  % 

January  27   80  mg.  % 

February  1   70  mg.  % 
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February  27 — Sugar  Tolerance  Test 

Fasting   80  mg.  % 

3  hour   85  mg.  % 

1  hour   180  mg.  % 

2  hours   150  mg.  % 

3  hours   155  mg.  % 

4  hours   170  mg.  % 

5  hours   120  mg.  % 

Case  2.  History  (Adm.  496588).  L.  M.,  a  white  man,  aged  36,  was  admitted  to  the 
hospital  on  October  15,  1942.  He  had  been  well  up  to  about  June  1941  when  one  day  he 
suddenly  felt  weak,  saw  double,  and  "things  went  black  before  his  eyes."  He  quickh- 
recovered  and  was  well  for  two  months.  In  August  of  the  same  year  he  had  a  similar  fleet- 
ing episode.  Since  then  the  attacks  occurred  with  increasing  frequency.  He  made  the 
observation  that  they  happened  most  often  when  he  was  hungry  and  that  he  could  avert 
them  by  eating,  especially  chocolate.  Once  he  lost  consciousness,  he  was  taken  to  a  hospi- 
tal and,  because  "nothing  was  found,"  was  referred  to  a  psychiatric  clinic.  The  attacks 
began  to  occur  before  breakfast.  On  one  occasion  he  was  unconscious  for  twenty  hours, 
on  several  other  occasions  he  had  twitchings,  fell  out  of  bed  and  bruised  himself;  but  he 
never  bit  his  tongue  or  had  incontinence.  A  diagnosis  of  hypogh'cemia  was  made  at  another 
hospital  and  he  was  placed  on  a  ketogenic  diet,  following  which  he  was  well  for  one  month. 
The  attacks  then  recurred.  The  morning  of  October  15,  1942  while  in  an  out-patient  clinic, 
he  suddenly  lost  consciousness,  and  was  sent  into  the  hospital. 

Examination.  The  patient  was  unresponsive  and  pale,  he  perspired  freely  and  had 
generalized  tremors.  Except  for  obesity,  the  finding  of  the  liver  edge  two  fingers  breadth 
below  the  costal  margin,  and  an  atrophic  left  testicle,  neither  the  general  phj-sical  nor  the 
neurological  examination  showed  anything  abnormal. 

Laboratory  data.  The  blood  sugar  was  found  to  be  20  mg.  per  cent.  He  was  given  adren- 
alin, intravenous  glucose  and  orange  juice  by  mouth  and  he  recovered  consciousness.  The 
Janney  curve  on  October  16,  1942  was  as  follows: 

Fasting,  9:30  A.M   10  mg.  % 

Sugar  ingested  9:30  A.M. 

10  A.M   90  mg.  % 

10:30  A.M   100  mg.  % 

11:00  A.M   90mg.  % 

11:30  A.M   70mg.  % 

12:30  A.M   35  mg.  % 

An  electroencephalogram  done  in  the  fasting  state  on  October  17,  showed  bursts  of  2§ 
per  second  delta  activity  of  150  microvolt  magnitude,  lasting  up  to  three  seconds.  After 
twenty  seconds  of  hyperventilation,  the  delta  activity  became  continuous,  and  after  two 
minutes  the  patient  stopped  responding.  He  was  given  50  cc.  of  50  per  cent  glucose  intra- 
venously, whereupon  he  became  clear  mentally  and  the  electroencephalogram  showed 
complete  disappearance  of  delta  activity.  Hyperventilation  now  failed  to  bring  out  an 
abnormal  record. 

Course.  For  two  weeks  following  his  admission,  the  patient  showed  symptoms  of  in- 
cipient shock  on  several  occasions,  always  with  a  blood  sugar  below  40  mg.  per  cent  and 
invariably  relieved  by  the  administration  of  glucose.  Liver  function  studies  and  adrenalin 
tolerance  tests  apparently  ruled  out  hepatic  and  adrenal  involvement.  On  October  31 
the  patient  was  explored  for  adenoma  of  the  pancreas.  .\  careful  search  of  the  entire 
pancreas  following  extensive  mobilization  of  the  organ  failed  to  reveal  the  presence  of  a 
tumor.  It  was  therefore  decided  to  carry  out  a  subtotal  pancreatectomy.  The  tail  and 
the  body  of  the  organ  were  excised  after  ligation  of  the  blood  vessels.  Microscopic  exam- 
ination of  the  excised  pancreas  showed  no  evidence  of  adenoma.  On  November  5  the 
fasting  blood  sugar  was  30  mg.  per  cent  and  the  Janney  tost  five  days  later  showed  the  same 
figures  obtained  one  month  previously.    He  was  discharged  on  November  23. 
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He  was  again  admitted  to  the  hospital  on  December  30, 1942  because  of  recurring  episodes 
of  vertigo  and  unresponsiveness  relieved  by  fruit  juice,  and  loss  of  twenty  pounds  in  weight. 
Re-examination  and  further  complete  study  showed  practically  the  same  findings  as  on  the 
previous  admission.  The  patient  was  given  a  high  protein  and  high  carbohydrate  diet, 
he  was  fed  before  retiring  and  awakened  during  the  night  for  additional  feeding.  As  long 
as  this  routine  was  maintained  no  hypoglycemic  shocks  occurred,  but  when  the  patient  was 
made  to  fast  for  the  purpose  of  tests,  they  recurred  immediately.  The  patient  was  dis- 
charged with  the  diagnosis  of  hypoglycemia  of  unknown  etiology.  He  was  readmitted  on 
February  19th,  194.3  because  of  further  recurrence  of  symptoms.  This  time  he  showed 
repeated  episodes  of  disorientation,  unresponsiveness  and  weakness,  and  occasionally  con- 
vulsive movements  despite  the  high  protein-carbohydrate  diet  and  numerous  feedings. 
When  these  were  supplemented  by  injections  of  adrenalin  in  oil  twice  a  day  and  ephedrine 
three  times  daily,  he  remained  free  of  attacks  for  two  and  one-half  weeks.  He  was  then 
discharged,  only  to  be  admitted  once  again  on  July  23,  1943  because  of  recurring  attacks. 
In  spite  of  all  measures  he  continued  to  have  the  attacks  described  above.  On  one  occa- 
sion the  hypoglycemic  reaction  continued  after  the  intravenous  administration  of  glucose. 
In  view  of  this  it  was  felt  that  a  pancreatic  adenoma  must  be  present  and  operation  was 
advised.    The  patient  refused,  and  he  was  discharged  on  September  12,  1943. 

SUMMARY 

Both  cases  presented  the  syndrome  of  hypoglj-cemia,  but,  while  they  showed 
a  number  of  similarities,  there  were  also  certain  differences.  Hypoglycemic 
shocks  occurred  in  both,  the  fasting  blood  sugar  was  equally  low,  the  electro- 
encephalographic  tracings  were  characteristic  in  each,  and  for  a  time  they 
responded  alike  to  the  administration  of  sugar.  Studies  in  both  cases  apparently 
pointed  to  hj-poglycemia  of  hyperinsulinism.  And  yet  an  adenoma  was  found 
in  the  first,  none  in  the  second;  the  paradoxical  "diabetic"  curve  was  present  in 
one  and  not  in  the  other;  whereas  removal  of  the  adenoma  brought  about  a 
complete  cure  in  Case  1,  subtotal  pancreatectom.y  accomplished  nothing  in 
Case  2.  Indeed  the  syndrome  in  the  second  case  progressed  to  the  extent  that 
even  the  administration  of  sugar,  high  protein-carbohydrate  diet  and  adrenalin 
failed  to  give  relief.  What  is  most  important,  the  electroencephalographic  record 
continued  to  be  abnormal.  It  is  possible,  of  course,  that  an  adenoma  is  still 
present,  though  it  should  be  stated  that  the  pancreas  was  completely  exposed  at 
operation  and  a  most  careful  .search  was  made. 

It  is  difficult  to  reconcile  the  differences  in  view  of  the  identity  of  the  chnical 
syndrome  in  both  patients.  E\-identlj'  the  preoperative  diagnosis  of  adenoma  of 
the  pancreas  is  still  not  absolutelj'  certain  despite  the  very  definite  criteria  laid 
down.  That  is  why  we  should  like  to  add  to  Whipple's  triad  a  fourth  one, 
namely,  a  consistently  abnormal  electroencephalogram  before  operation  with 
temporary  return  to  normal  following  the  administration  of  sugar,  and  a  per- 
manently normal  one  after  operation.  The  presence  of  an  abnormal  electro- 
encephalogram and  its  return  to  normal  on  the  administration  of  sugar  merely 
proves  that  there  is  hypoglycemia.  It  is  confirmatory  and  diagnostic  of  pan- 
creatic adenoma.  A  fifth  point  may  be  the  presence  of  a  paradoxical  Janney 
curve  in  hypoglycemia  due  to  hyperinsulinism  of  adenoma  and  its  absence  in 
hypoglycemia  of  other  origin. 
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Miss  not  the  discourse  of  the  aged,  for  they  also  learned  of  their  fathers: 
because  from  them  thou  shalt  learn  understanding,  and  to  give  ansiver  in 
time  of  need. 

Ecclesiasticus. 

Some  years  ago,  while  compiling  a  bibliography  on  the  medical  aspects  of  old 
age,  the  writer  encountered  the  following  entry  in  the  Index  Catalogue: 

ZERBI  (Gabriele)  (  — 1505)  Ad  Innocentiam  viii  Pon.  ^Nlax.  geron- 
tocomia  feliciter  incipit.  Prologus.  {Ad  finem:)  Impressum  Rome 
per  Eucharium  Silber  alias  Franck;  Anno  Domini  MCCCCLXXXIX. 
134;  1.  sm.4°  (1). 

Reference  to  Garrison  yielded  the  information  that  "Gabriele  Zerbi  (1468-1505) 
of  Verona,  professor  at  Padua,  who  wrote  an  anatomic  treatise  (1502),  first  sep- 
arated the  organs  into  systems,  was  the  first  to  treat  of  infantile  anatomy,  and 
described  the  muscles  of  the  stomach  and  the  puncta  lachrymalia"  (2).  In 
another  place  Garrison  characterizes  Zerbi's  Cautelae  medicorum,  published  in 
Venice  in  1495,  as  one  of  the  best  medieval  treatises  on  medical  etiquette.  It 
was  therefore  clear  that  the  author  of  Gerontocomia  was  a  man  of  outstanding 
ability  and  reputation  in  his  own  day.  Interest  in  finding  out  more  about  him 
was  stimulated  by  Garrison's  omission  of  any  mention  of  the  work  on  old  age. 
This  was  then  found  to  be  tine  of  Castiglione  (3),  Pagel  (4),  and  X^euburger  (5), 
as  well  as  the  numerous  eighteenth  and  nineteenth  century  authors  who  treated 
of  longevity  and  the  senium,  such  as  MacKenzie  (6),  Hufeland  (7),  Sinclair  (8), 
Canstatt  (9),  Geist  (10),  and  Durand  Fardel  (11).  De  Renzi  (12)  mentions  the 
book  in  his  account  of  Zerbi,  but  dismisses  it  simply  as  a  work  on  old  age.  Bibli- 
ographical references  are  not  uncommon,  being  found  in  Haller's  Bibliothecae 
medicinae  practicae  (Berne,  1776),  in  Ploucquet's  Initia  bibliothecae  mrdico-prac- 
ticae  (Tubingen,  1793-97)  where  it  is  referred  back  to  Haller,  and  in  various  lists 
of  incunabula  such  as  Klebs'  famous  ''Short  list." 

Xo  evidence  has  as  yet  been  discovered  to  indicate  that  this  work  has  been  read 
or  quoted  by  any  medical  or  lay  writer  since  its  publication.  In  fact,  the  only 
reference  to  Zerbi  in  recent  periodical  literature  is  Crummer's  ( 13)  paper  on  the 
Anatomia  Infantis  of  Zerbi,  which  is  largely  devoted  to  a  careful  translation  of 
this  fragment  from  the  larger  anatomical  work  on  which  Zerlii's  fame  .seems  to 
rest.  Cnimmer  offers  little  information  on  Zerbi's  life  and  does  not  mention  his 
other  writings. 

The  occurrence  of  a  "lost"  work  on  old  age  by  an  eminent  Renaissance  physi- 
cian aroused  further  curiosity  and  kindled  the  desire  to  handle  the  book  and  to 
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sample  its  contents.  These  ambitions  were  gratified  by  visiting  the  Army 
Medical  Library  some  time  prior  to  the  removal  of  the  incunabula  to  Cleveland. 
The  photograph  (fig.  1)  of  the  first  page  will  reveal  to  the  practiced  eye  the  strik- 
ing characteristics  of  an  early  printed  book.  The  helpful  emdition  of  a  friendly 
scholar  made  possible  the  preparation  of  an  abstract  which  forms  the  bulk  of  this 
communication  and  wliich  will  reveal  Zerbi's  clear  understanding  of  the  problems 
of  old  age,  and  his  remarkably  realistic  approach  to  their  alleviation. 

GABFJELIS  ZEPJBI VERONENSIS 
AD  INNOCENTIVM.VIILPON.  MAX. 
GEB^ENTOCOMIA  FELICITER INCI-- 
PIT.  PROLOGVS. 

IRriquo  ac  ptwrno  oun  fere  pfefu  natura  z  roc 

clucente  pfciru5  eft  imcnfo  numine  aUquo  cucta 

difponi  cui"  nutu  funioto  tacri  kipm  pot  nIbil.lS 
numen  dcus  fme  quolibeat  nomine  appcllcf  pcrfcctionia 
ems  cjrubcrantia  oia  fingulis  vt  decct  <mpartif  i  abunda 
tiae  tribuit  etA  fepcnumcro  inepritudmedus  qtj  fubqc(c 
nequcat  adipiki,%,ic^  afit  cde  ipfum  t  vioerc  diuturnita 
tif<p  vite  t  falutis  appetcntia  ficuti  i  gfectocs  alte  a  deo 
cman3tc0  rebus  nature  pllantibus  coiccnf  nulla  bomta' 
te  que  illis  cogrm't  retenta  apud  cij  in  p:(mo  rep  e;  oidio 
feomini  tfi  vni  animantiu  oim  niclio:i  Cnefcio  an  dfcam) 
dus  fato  feu  triftioii  adeo  imcnfam  parens  natura  dedlt 
viuendi  cupidinem  i  iocunditate  eius  vite  comites  indi' 
uiduas  vt  vita  bac  c^uis  tempozalis  fit  ac  laboze  plcnidi 
ma  ta  fence  ^  I'uuenes  cupfat  i  hi  qui  m(fer(  funt  noUnt 
intenrc  etia  cn  fe  miferoe  e(Te  fentiat.  quo  fit  vt  boim  pie 
rtq^fcncfccrccupiaHtcpuis  fcnectutem  accufcnt  adcpti. 
adco  etia  blanda  eft  fpirandi'  p  fc  cuicp  dulcedo  vt  nemo 
fit  ta  fencjc  moite  etia  (n  fozibus  deploiatc  iam  vfte  c^ijte 
cuilic5  intcrpofito  mctu  fpcs  tn  adbuc  annue  vfte  non  (u 
perfit.  116  ccplet  aut  cuiuftibet  bominis  vita  quam  tan' 
topcre  eroptnnt  pcriodo  equali  paucis  aut  nullis  eo?  ad 
vltimu  bumanc  vitc  fincm  naturalem  imo  vi;:  ad  fenectu 
tis  pzincipta  puenientibus  dcfidfa  no  modo  i  lupirfa  bo 
no6  mo:cs(vt  aiunt)vittantibu0  qnibus  bumana  coipa 
aftiigi  pfueuerut  vcruinctiam  accldenttous  pluribus  atcp 
offcndKulis  fibi  oppofttis  intercipietibDs  p:iu0  vitlquo 

Fig.  1.  The  first  page  of  Zerbi's  Gei-ontocomia,  Rome,  1489.  As  in  the  earliest  printed 
books,  no  separate  title  page  is  present.  Title  pages  complete  with  name  and  address  of 
printer  and  publisher  and  with  the  date,  did  not  become  common  until  1520.  (Photograph 
by  courtesy  of  the  Army  Medical  Library,  Cleveland  Branch.) 

The  facts  about  Zerbi's  life  are  not  easily  ascertained,  but  a  remarkably  full 
account,  based  on  contemporary  Italian  sources,  now  inaccessible,  is  to  be  found 
in  the  Biographic  Universelle  (14),  (Paris,  1828).  This  biography  even  preserves 
the  malicious  go.ssip  of  Zerbi's  professional  competitors.  From  it  we  learn  that 
he  was  born  at  Verona  about  the  middle  of  the  fifteenth  century,  the  exact  birth 
year  being  unknown.  After  having  taught  philosophy  for  some  time  at  Padua 
and  at  Bologna,  he  went  to  Rome,  preceded  by  a  great  reputation.    One  day, 
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according  to  the  more  j^robalile  story,  he  had  the  insolence,  before  a  group  of 
philosophers  and  theologians,  to  refer  to  Pope  Sixtus  lY  as  ignorant,  and  fearing 
the  wrath  of  the  pontiff,  fled  to  Padua.  His  anatomical  colleague,  Berengario  da 
Carpi  ascribed  his  flight  to  his  conviction  of  the  theft  of  two  silver  vases  from  a 
bishop  whom  he  was  treating  for  an  illness.  This  story  has  gained  much  cur- 
rency, in  spite  of  its  unlikelihood.  AMiatever  his  motives  may  have  been  for 
leaving,  it  is  known  that  he  returned  to  Rome  after  an  interval  and  that  when  he 
published  his  Gerontocomia,  in  1489,  the  dedication  was  accepted  by  Pope 
Innocent  VIII.  In  Rome  he  filled  the  chair  of  medical  theory,  apparently  with 
satisfaction,  since  it  is  known  that  in  1490  his  stipend  was  increased  from  150 
to  200  florins.  After  several  years,  he  was  invited  to  return  to  Padua  to  assume 
the  chief  professorship  in  medicine.  He  allowed  himself  to  be  tempted  by  an 
offer  of  600  ducats,  and  in  1495  moved  back  to  Padua,  where  his  reputation  is 
said  to  have  attracted  many  students. 

In  1505,  a  Turki.sh  pasha,  seriously  sick,  asked  Andre  Gritti,  then  doge  of 
Venice,  to  send  him  one  of  the  most  capable  physicians  in  Italy.  Zerbi  was 
induced  to  accept  the  commi.ssion  which  promised  to  be  lucrative.  At  the  end 
of  a  stay  of  several  days,  seeing  his  patient  out  of  danger,  Zerbi  jirescribed  a 
regimen  for  his  convalescence,  and  took  his  way  back  to  Padua,  loaded  with 
magnificent  gifts.  But,  hardly  had  he  departed,  when  the  pasha  died.  His 
slaves  then  pursued  Zerbi  to  get  back  the  riches  he  was  carrying  away,  and  having 
caught  up  with  him  in  Dalmatia,  killed  him  and  his  young  son  in  the  most 
barbarous  fashion.  On  hearing  this  tragic  news,  Delia  Torre,  a  fellow-anatomist, 
is  said  to  have  remarked,  that,  having  made  all  anatomists  suffer  by  the  obscuri- 
ties of  his  style,  Zerbi  had  now  been  made  to  endure  suffering  in  his  turn. 

In  addition  to  the  Gerontocomia,  Zerbi  wrote  Quaestiones  metaphysicae ,  Bologna, 
1482;  Cautelae  medicorum,  Venice,  1495;  and  Liber  anatomiae  corporis  humanis  et 
singitlorum  membrorum  illius,  Venice,  1502.  Dryander,  in  1537,  published  the 
part  of  this  work  relating  to  the  anatomy  of  the  infant  (see  Crummer).  For  a 
detailed  analysis  of  Zerbi's  contributions  to  anatomy  the  reader  is  referred  to 
Portal's  History  of  Anatomy  (15).  Garrison  in  the  quotation  given  in  the 
opening  paragraph  has  summed  up  Zerbi's  claims  to  fame  as  an  anatomist. 

The  work  on  old  age  will  in  our  opinion  show  up  an  unknown  side  of  Zerbi's 
ability,  and  in  addition  form  an  important  link  in  the  development  of  our  medical 
knowledge  of  old  age.  It  serves  to  give  us  a  picture  of  medical  attitudes,  inter- 
mediate between  the  great  Arab  physicians  and  the  clinicians  of  the  early 
seventeenth  century  .such  as  Andr^  du  Laurens  (16). 

In  his  prologue,  Zerbi  politely  wi.shes  a  long  life  to  the  Pope  and  explains  that 
a  guide  book  for  old  age  is  needed,  since  life  is  valuable  and  people  desire  to  attain 
old  age  even  though  they  are  suffering  from  disease.  Gerontocomia  concerns 
it.self  with  the  proper  regimen  for  old  age,  which  has  a  special  complexion,  first  of 
a  cold  and  dr>-  nature,  later  of  a  cold  and  humid  nature.  This  is  of  course  the 
doctrine  of  Galen  which  ruled  medical  thought  about  old  age  until  ajiproximately 
a  centurv'  ago.  Zerbi  then  points  out  that  this  complexion  predispo.ses  to  more 
than  300  different  diseases,  and  enumerates  almost  word  for  word  the  famous 
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list  found  in  the  Hippocratic  aphorism:  "Old  men  suffer  from  difficulty  of  breath- 
ing, catarrh  accompanied  by  coughing,  strangury,  painful  micturition,  pains  at 
the  joints,  kidney  disetise,  dizziness,  apoplexy,  cachexia,  pruritus  of  the  whole 
body,  sleeplessness,  watery  discharge  from  the  bowels,  the  eyes  and  the  nostrils, 
dulness  of  sight,  cataract,  hardness  of  hearing"  (17).  He  questions  Pliny's 
opinion  that  a  sudden  death  is  the  best  fate  for  man,  and  plans  the  discussion  of 
the  means  of  retarding  old  age  in  the  57  chapters  that  follow.  He  complains,  as 
has  nearly  every  other  writer  on  the  subject,  from  the  earliest  times  to  the  present, 
that  there  has  been  no  extensive  discussion  of  old  age  problems  in  the  previous 
literature,  and  that  most  medical  writers  have  touched  only  casually  on  the 
hygiene  of  the  old. 

The  first  chapter  defines  old  age  by  dividing  it  into  two  periods  of  which  the 
first,  latent  old  age  {senectus  prima)  lasts  from  30  to  60  years  and  is  under  the 
influence  of  the  planet  Jupiter;  the  second,  manifest  old  age  {senectus  decrepita) 
is  under  the  influence  of  Saturn.  In  chapters  2-6  are  described  the  causes  of 
early  senescence,  of  wrinkles,  baldness  and  gray  hairs,  the  signs  of  approaching 
old  age.  Chapter  7  deals  with  the  duration  of  life.  The  author  believes  that 
the  length  of  life  depends  on  the  stars  and  on  the  individual  constitution  of  the 
body.  The  year  63  is  the  critical  year  of  old  age,  and  it  is  called  the  "scalarium." 
Old  age  is  inevitable  (chapter  8),  but  its  end  is  uncertain  (chapter  9).  Much 
depends  on  the  innate  and  natural  disposition  of  the  individual ;  males  live  longer 
than  females  (chapter  10). 

Zerbi  emphasizes  that,  since  life  cannot  be  extended  beyond  its  natural  limits, 
gerontocomia  should  aim  only  at  retardation.  It  is  a  special  art  consisting  of 
conservative  and  preservative  measures,  and  the  use  of  the  six  "res  natvu'ales" 
(chapters  11-13).  The  master  of  this  art,  a  specialist  in  old  age,  is  termed 
"Gerontocomus."  His  qualifications  and  duties,  as  well  as  those  of  his  assistants 
are  described.  He  should  be  humane,  of  advanced  age,  familiar  with  medicine, 
frugal,  moral,  experienced,  religious,  clean,  moderate  in  eating,  of  good  habitus, 
well  groomed,  without  body  odors  or  excessive  perspiration.  By  his  own  be- 
havior he  should  set  an  example  of  the  proper  conduct  of  an  elderh'  man.  He 
should  inspect  the  urine  of  people  daily. 

The  staff -servants  .should  be  home-lovers,  not  gluttonous,  abstinent,  and 
chaste.  They  should  care  for  the  dressing  and  cleanliness  of  the  old,  should  not 
be  loquacious,  should  be  quick  and  agile,  should  inspect  the  foods  of  the  old,  and 
should  not  stay  up  too  late  at  night.  Certain  nationalities  are  more  suited  for 
such  work  than  others.  English,  Swiss,  Illyric  and  Hungarian  servants  will  not 
do.  The  best  are  the  Britons,  some  French,  Spaniards,  and  Italians,  especially 
the  Lombards. 

In  chapter  15  the  best  location  for  homes  for  the  old  is  discussed.  Generally, 
the  temperate  climate  is  the  best,  also  the  eastern  exposure.  The  mansion  should 
be  on  healthy  ground  with  ample  access  to  the  wind  for  good  ventilation.  The 
bedroom  should  be  in  the  best  ventilated  part  of  the  dwelling.  The  author 
recommends  that  the  old  should  not  be  expo.sed  to  direct  fire,  because  it  may 
cause  indigestion,  visual  troubles  and  vertigo. 


714 


FREDERIC  D.  ZEMAX 


In  the  following  chapters  (16-56)  rule?  for  exercise,  bathing,  rest,  eating  and 
drinking,  sleeping,  body  evacuations  and  mental  health  are  described.  The  last 
few  chaptei-s  recommend  the  meat  of  the  viper,  broth,  distillate  of  human  blood, 
gold  solutions,  precious  stones  and  syrups  for  the  retardation  of  old  age.  Chapter 
57  discusses  the  inevitable  death. 

Particularly  noteworthy  is  the  advice  given  in  chapter  27  for  using  human  milk 
as  a  nutritive  measure  for  the  old.  A  good  strong  woman  between  25  and  35 
years  of  age,  who  is  about  one  or  two  months  post-partum,  should  be  used,  and 
Zerbi  advises  that  the  old  suck  the  milk  directly  from  the  mammae  of  the  woman. 
That  this  is  a  practice  grounded  in  remote  antiquity  .seems  probable  but  the 
writer  is  not  familiar  with  any  direct  references.  There  come  to  mind,  however, 
two  modern  books  in  which  it  is  mentioned,  one  a  biography  and  the  other  a 
novel.  In  O'Connor's  The  Astors  (18),  the  author  describes  the  84  year  old  John 
Jacob  Astor,  as  he  lay  moribund  in  1845:  .  .  .  despite  the  golden  flow  into  his 
coffers,  his  palsied  hands  must  seek  the  breast  of  a  wetnui-se  for  his  nourishment." 
In  Steinbeck's  The  Grapes  of  Wrath  (19),  the  feeble  old  man  is  nourished  by  the 
girl  who  has  lost  her  baby. 

In  chapter  42  Zerbi,  discussing  the  mental  health  of  the  old,  strikes  a  note  that 
seems  wholly  modern  imtil  one  recalls  that  as  far  back  as  124  B.C.  Asclepiades  of 
Bithynia  recommended  music  and  occupational  therapy  for  mental  sufferers 
(20).  Zerbi  considei-s  music  an  excellent  measure  for  cheering  up  old  people. 
Bedtime  stories  and  other  tales  are  also  important,  but  cautions  that  the  teller 
be  expert,  and  a  dbcriminating  judge  of  stories.  Conservation  of  sight  is  to  be 
achieved  by  proper  illumination  and  the  use  of  certain  colors.  The  sense  of 
smell  is  to  be  stimulated  by  aromatics  and  the  burning  of  incense.  Sexual  inter- 
coui-se  (chapter  43)  is  prohibited,  except  in  latent  old  age — when  extreme  modera- 
tion is  advised.  Since  there  is  little  superfluous  in  an  old  body,  strength  should 
not  be  dissipated  by  coitus. 

The  foregoing  condensation  of  Zerbi's  text  serves  to  give  us  the  spirit  of  the 
author,  and  impresses  us  with  his  sanity  and  common.^en.'^e.  His  practical 
recommendations  .^eem  to  l)e  ba.«;ed  on  actual  personal  experiences,  and  thus  his 
work  is  to  be  differentiated  from  the  obvious  paraphrases  of  Hippocrates,  Galen 
and  Cicero  which  became  common  later  in  the  sixteenth  century.  His  descrip- 
tion of  the  qualifications  of  a  physician  specializing  in  the  di.'^ea.ses  of  old  age  is 
jjarticularly  striking  at  this  time  when  the  profession  is  regarding  old  age  with 
renewed  interest. 

An  account  of  Zerbi's  work  should  include  a  detailed  study  of  his  background, 
but  that  is  beyond  the  .'jcope  of  this  undertaking.  As  an  anatomist  he  is  a  mem- 
ber of  the  group  intermediate  between  Mundinus  and  \'esalius,  which  included 
such  men  as  Alessandro  Benedetti  (1460-1525),  who  succeeded  Zerbi  at  Padua, 
Ale.s.-;andro  Achillini  (1463-1512)  of  Bologna,  di-scoverer  of  the  malleus,  the 
incus,  the  labyrinth  and  the  ileo-cecal  valve,  Berengario  da  Carpi  (1470-1550), 
who  first  illustrated  an  anatomy  with  drawings  from  nature,  and  Marc  Antonio 
della  Torre  (1481-1512),  who  wa.s  associated  with  the  outstanding  arti.stic  and 
scientific  figure  of  the  day,  Leonardo  da  Vinci  (1452-1519).    Leonicenus  (1428- 
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1524),  Linacre  (1460-1524),  Champier  (1472-1539),  are  among  the  medical 
humanists  mentioned  by  Garrison,  who  flourished  during  this  stirring  period  of 
world  history  that  saw  the  pioneer  voyages  of  the  great  explorers,  the  discovery 
of  America,  the  revival  of  classic  learning,  the  attacks  on  scholasticism,  the 
spread  of  printing  and  the  revolutionary  astronomical  theory  of  Copernicus. 

Among  the  many  great  figures  of  this  day,  only  one  needs  special  mention, 
Marsilius  Ficinus,  the  Florentine,  noted  as  the  translator  of  Plato  into  Italian, 
and  as  the  head  of  the  academy  founded  by  Cosimo  de  Medici.  He  comes  into 
our  picture  not  because  of  his  alleged  efforts  to  rationalize  astrology  and  magic 
and  his  supposed  opposition  to  witchcraft,  but  rather  as  the  author  of  a  work  on 
old  age  which  is  widely  known  and  quoted  by  all  writers  on  the  subject.  The 
book,  De  triplici  vita  (21),  is  composed  of  three  parts:  De  vi(a  sana,  De  vita  longa 
and  De  vita  coelitus  comparanda.  It  was  printed  at  Basel  not  later  than  1498. 
A  German  translation,  Medicinarius-Das  Buck  der  Gesundheit,  (22)  (Strassburg, 
1505),  has  been  read  with  some  difficulty  by  this  writer.  In  it  Ficinus  recom- 
mends consulting  an  astrologer  every  seventh  year  to  find  out  what  the  future 
holds  in  store.  An  often  quoted  counsel  of  his  is  to  use  the  medicine  of  the  Magi 
for  old  men,  pills  made  of  gold,  frankincense  and  myrrh,  but  he  also  includes  much 
general  advice  on  hygiene  and  diet.  For  a  complete  study  of  this  scholar  the 
reader  is  referred  to  Thorndike's  History  of  Magic  and  Experimental  Science  (23). 
As  far  as  can  be  ascertained  Zerbi's  book  was  published  before  Ficinus'.  The 
latter's  wide  reknown  as  a  writer  on  old  age  is  undoubtedly  based  on  his  fame  as  a 
humanist,  rather  than  on  the  ground  of  any  original  contributions.  Although 
Zerbi's  work  has  left  no  mark  on  medical  literature,  it  must  have  had  wide  in- 
fluence in  its  own  day,  and  may  well  have  been  of  help  to  Ficinus. 

The  sources  of  Zerbi's  views  as  expressed  in  Gerontocomia  are  to  be  found  in  the 
writings  of  great  Arab  physicians,  especially  Avicenna  (980-1030).  In  the  first 
book  of  the  Canon,  one  finds  abundant  and  detailed  descriptions  of  old  age,  as 
Avell  as  full  discussions  of  the  regimen.  The  interested  reader  will  find  no  diffi- 
culty in  drawing  parallels  if  he  takes  the  trouble  to  look  up  Gruner's  excellent 
translation  of  Avicenna  (24).  To  appreciate  the  interest  taken  in  the  subject  by 
all  the  great  Arab  masters  one  must  turn  to  the  Care  of  Old  Age  and  the  Preserva- 
tion of  Youth  (25)  by  Roger  Bacon,  written  in  Latin  in  the  thirteenth  century  and 
first  translated  into  English  in  1683.  In  it  we  find  references  to  works  on  old  age 
and  its  symptoms  by  Rhazes,  Haly  Abbas,  Isaac  Bemiramis,  Averroes,  and  Jo- 
hannes Damascenus.  The  Arabs  all  emphasize  diet,  rest,  bathing,  the  use  of 
wine,  exercise  and  mental  relaxation  in  the  care  of  the  old.  Another  \\  idely  read 
medieval  work  on  old  age  was  Ai'nold  of  Villanova's  De  Conservatione  Juventutis  et 
Retardatione  Senectutis  (26), a  book  that  combines  the  point  of  view  of  the  Moslem 
School  with  Arnold's  own  experience. 

In  the  final  evaluation  of  this  work  of  Zerbi,  that  seems  to  have  been  overlooked 
for  so  long,  one  is  justified  in  concluding  that  it  represents  a  definite  addition  to 
our  historical  knowledge  of  the  medical  aspects  of  old  age.  Zerbi,  known  only  as 
an  anatomist,  comes  alive  as  a  clinician  and  a  sympathetic  student  of  the  prob- 
lems of  the  old.    This  review  serves  also  to  remind  us  of  the  antiquity  of  some  of 
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our  most  enlightened  attitudes,  and  fostei-s  the  humihty  that  comes  only  with  the 
study  of  past  centuries  and  their  great  thinkers. 

The  w  riter  is  deeplj-  indebted  to  Dr.  Claudius  F.  Mayer  of  the  Army  Medical  Library 
for  kindly  advice  and  erudite  assistance.  Dr.  Archibald  Malloch  and  the  Staff  of  the 
Library  of  the  New  York  Academy  of  Medicine  have  given  freely  of  their  time  and 
knowledge  to  forward  this  investigation. 
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CONSTRICTIVE  PERICARDITIS.    CLASSIC  TYPE  WITH 
PERICARDIECTOIMY* 


CHARLES  K.  FRIEDBERG,  M.D. 

Among  the  seemingly  hopeless  cases  of  intractable  and  otherwise  irremediable 
congestive  heart  failure  is  a  group  to  which  surgery  offers  the  hope  of  great  im- 
provement and  sometimes  of  dramatic  cure.  This  group  is  termed  constrictive 
pericarditis.  The  possibility  of  an  excellent  therapeutic  result  with  the  aid  of 
surgerj'  presents  an  important  diagnostic  challenge  to  the  physician  who  must 
carefully  distinguish  constrictive  pericarditis  from  congestive  heart  failure  due 
to  a  variety  of  intrinsic  cardiac  and  valvular  diseases,  from  cirrhosis  of  the  liver 
and  from  a  number  of  other  chnical  masquerades  under  which  these  cases  may 
be  obscured. 

The  segregation  of  constrictive  pericarditis  as  an  entity  is  impeded  by  un- 
certainty as  to  its  etiologj',  the  absence  of  a  characteristic  chnical  diagnostic 
test  or  of  a  specific  pathologic  lesion  and  disagreement  even  as  to  some  of  the 
clinical  features.  Because  of  these  uncertainties  there  is  a  danger  on  the  one 
hand  of  bringing  disrepute  on  surgical  therapy  for  constrictive  pericarditis  be- 
cause of  disappointing  operative  results  due  to  incorrect  diagnosis.  On  the 
other  hand,  because  of  the  otherwise  hopeless  outlook,  operation  may  be  war- 
ranted in  cases  which  are  not  entirely  characteristic,  especially  since  in  many 
borderhne  cases  the  possibiUty  of  constrictive  pericarditis  cannot  be  excluded. 
Our  knowledge  of  this  condition  could  be  greatly  enhanced  if  we  clearly  segre- 
gated a  typical  group  of  cases  from  those  which  are  atypical,  even  though  there 
may  be  operative  indications  in  both  groups. 

The  following  is  presented  as  an  example  of  the  classic  or  typical  form  of 
constrictive  pericarditis. 

CASE  REPORT 

History  (Adm.  388710).  T.  M.,  a  38  year  old  laborer,  was  admitted  to  The  Mount  Sinai 
Hospital  on  January  10, 1936,  because  of  ascites  for  one  and  a  half  years.  In  June,  1934,  his 
physician  had  diagnosed  his  condition  as  adhesive  pericarditis  with  a  large  pericardial 
effusion  and  adhesions  and  a  small  pleural  effusion,  on  the  basis  of  fluoroscopic  and  roent- 
genologic examination.  The  patient  entered  another  hospital  because  of  dyspnea,  orthop- 
nea, weakness  and  swelling  of  the  ankles.  There  a  diagnosis  of  rheumatic  heart  disease  and 
congestive  heart  failure  was  made.  He  subsequently  re-entered  that  hospital  because  of 
swelling  of  the  abdomen,  dyspnea  and  edema  of  the  ankles;  again  a  diagnosis  of  congestive 
heart  failure  was  made.  In  May,  1935,  he  was  admitted  to  a  second  hospital  where  40 
ounces  of  ascitic  fluid  were  removed  and  a  diagnosis  of  polyserositis  or  tuberculous  periton- 
itis was  made.  An  exploratory  laparotomy  was  performed,  at  which  time  a  large  hard  liver 
was  said  to  have  been  found.  After  leaving  that  hospital  he  received  injections  of  salyrgan 
once  a  week  and  was  subjected  to  abdominal  paracenteses  once  a  month.  In  October  1935, 
he  was  admitted  to  a  third  hospital  where,  despite  abdominal  paracenteses,  thoracenteses 


*  From  the  Surgical  Service  of  Dr.  Harold  Neuhof.  Presented  May  26,  1942  at  The 
Mount  Sinai  Hospital  as  part  of  a  Symposium  on  Surgical  Aspects  of  Cardiovascular  Le- 
sions, under  the  auspices  of  the  Thoracic  Group. 
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and  the  administration  of  salyrgan,  fluid  reaccumulated  in  the  serous  cavities.  A  diagnosis 
of  chronic  polyserositis  was  made.  He  was  advised  to  have  a  pericardial  operation  and  was 
transferred  to  The  Mount  Sinai  Hospital. 

There  was  no  significant  illness  in  the  patient's  past  history  which  might  be  interpreted 
as  a  cause  of  his  disease.  While  in  the  Army  in  1917  he  had  had  pleurisy.  This  was  charac- 
terized by  chest  pain  with  only  slight  fever  and  no  tapping  or  drainage.  He  was  hospital- 
ized for  twelve  weeks.    Shortly  afterward  he  was  discharged  from  the  army  apparently  well. 

Examination:  The  patient  was  undernourished  and  pale,  while  his  lips  were  somewhat 
cyanotic.  The  cervical  veins  were  engorged.  They  became  further  distended  on  inspira- 
tion. There  were  signs  of  fluid  over  the  right  pleural  cavity  and  a  few  rales  at  the  base  of 
the  left  lung.  The  heart  did  not  appear  enlarged.  There  were  no  murmurs.  There  was 
no  systolic  retraction  of  the  chest  wall.  The  abdomen  was  distended.  A  fluid  wave  and 
shifting  dullness  were  elicited.  The  liver  was  enlarged,  its  free  border  extending  three 
finger-breadths  below  the  costal  margin.  There  was  edema  of  the  lower  extremities  extend- 
ing to  the  thighs  and  buttocks.  There  was  no  paradoxical  pulse.  The  blood  pressure  was 
105  systolic  and  85  diastolic. 

A  diagnosis  of  constrictive  pericarditis  was  made. 

Laboratory  data:  The  blood  and  urine  examinations  were  essentially  normal.  The  ve- 
nous pressure  varied  between  19.4  and  23  cm.  with  a  considerable  rise  on  pressure  over  the 
right  upper  quadrant  of  the  abdomen.  Circulation  time  was  26  seconds  by  the  saccharine 
method  (arm-to-tongue  time)  and  12j  seconds  by  the  ether  method.  This  represented  a 
delay  in  both  the  left  and  right  circulations.  The  vital  capacity  was  diminished  (2700  cc.) 
and  the  exercise  tolerance  markedly  reduced. 

The  roentgenologic  examination  of  the  chest  disclosed  a  right  pleural  effusion,  elevation 
of  the  right  diaphragm  and  thickening  of  the  pleurae  of  both  lungs.  The  cardiac  silhouette 
was  triangular  and  its  left  border  was  sharp  and  straight,  probablj'  due  to  peripleural  ad- 
hesions. 

The  electrocardiogram  revealed  right  axis  deviation,  isoelectric  Ti,  inversion  of  Tj  and 
Ts,  with  slight  depression  of  the  ST  segments.  There  was  little  or  no  shift  in  the  electrical 
axis  with  change  of  body  position. 

Operations  and  course:  Because  of  the  long  history  of  recurrent  ascites  and  pleural 
effusion,  and  the  persistently  elevated  venous  pressure  despite  rest  in  bed,  restriction  of  salt 
and  fluids,  the  administration  of  diuretics  and  repeated  thoracenteses  and  paracenteses, 
pericardiectomy  was  performed  (Dr.  H.  Neuhof). 

At  operation  the  pericardium  appeared  gray,  avascular  and  about  5  cm.  in  thickness. 
The  pericardial  layers  were  adherent  to  each  other  and  to  the  heart  muscle;  the  pericardial 
cavity  was  obliterated.  When  a  large  portion  of  the  pericardium  overlying  the  right  ven- 
tricle had  been  removed,  the  heart  bulged  through  the  opening  in  the  confining  membrane 
and  began  to  contract  vigorously.  At  the  same  time  the  systolic  blood  pressure,  previously 
between  95  and  105,  rose  suddenly  to  124  and  remained  at  that  level  postoperatively.  Fur- 
thermore, the  pulse  pressure  which  had  varied  between  20  and  25  mm.  Hg  rose  above  50  and 
postoperatively  persisted  above  40  mm.  Hg.  However,  the  venous  pressure  remained 
elevated. 

After  a  transient  period  of  improvement  postoperatively,  there  was  a  recurrence  of  ascites 
and  pleural  effusion  despite  medical  therapy.  The  temporary  incomplete  therapeutic  effect 
was  attributed  to  an  inadequate  removal  of  the  pericardium,  especially  that  overlying  the 
left  ventricle.  A  second  operation  (Dr.  H.  Neuhof)  was  therefore  performed  on  June  5, 1936 
and  the  heart  was  approached  through  a  left  transpleural  incision  in  order  to  expose  the  left 
ventricle.  There  was  no  recurrence  of  adhesions  at  the  previous  operative  site.  A  large 
section  of  thickened  pericardium,  about  7.5  x  5.5  cm.  in  area,  was  removed  from  the  region 
of  the  left  ventricle  and  extending  to  the  diaphragmatic  surface.  The  heart  appeared  ade- 
quately released,  as  indicated  by  its  herniation  through  the  defect  in  the  resected  pericar- 
dium and  its  more  vigorous  pulsations. 

Following  a  complicated  postoperative  course  and  convalescence,  clinical  improvement 
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was  striking.  There  was  no  further  recurrence  of  the  serous  efTusions.  The  circulation 
time  returned  to  normal  about  a  month  after  this  second  operation,  but  the  venous  pressure 
remained  elevated  for  six  months.  By  December,  1936,  the  venous  pressure  was  4  cm.  water 
and  there  was  no  rise  on  abdominal  compression.  Follow-up  examinations  for  six  years 
have  disclosed  an  almost  complete  restoration  of  normal  circulatory  function.  The  patient 
has  been  gainfully  occupied. 

COMMENT 

A  pre.sumptive  diagnosis  of  constrictive  pericarditis  is  warranted  when  there 
are  evidences  of  right -sided  congestive  heart  faikire,  especially  persistent  ascites 
and  pleural  effusions,  venous  engorgement  and  high  venous  pressure,  in  the 
absence  of  other  known  causes  of  heart  disease.  These  criteria  were  satisfied 
in  this  case.  The  po.ssibility  of  earlier  diagnosis  before  this  full  clinical  picture 
develops  is  not  excluded,  but  at  the  present  time  a  case  cannot  be  placed  in  the 
categoiy  of  classic  or  typical  constrictive  pericarditis  without  the  complete 
clinical  picture. 

The  ab.sence  of  significant  cardiac  enlargement  is  a  second  requirement  for 
the  diagnosis  of  typical  constrictive  pericarditis.  In  evaluating  the  question  of 
cardiac  enlargement,  it  is  important  to  make  allowances  for  the  range  of  normal 
cardiac  size,  for  the  limitations  of  measuring  the  size  of  the  heart  by  palpation 
and  percussion,  for  the  distortion  of  the  cardiac  silhouette  in  roentgenograms 
because  of  the  elevation  of  the  diaphragm  by  ascites,  and  for  the  width  of  the 
thickened  pericardium  it.self.  If,  however,  despite  these  allowances  the  heart 
appears  definitely  enlarged,  there  are  at  least  two  objections  to  classifying  the 
case  as  typical.  First,  there  is  the  possil^ility  that  the  heart  failure  may  be 
due  to  unrecognized  or  unrecognizable  se^•ere  coronary  disease  with  or  without 
antecedent  hypertension,  to  rheumatic  heart  disease  without  a  valvular  lesion 
or  without  murmurs,  to  avitaminosis,  to  myxedema  or  to  other  less  common  and 
less  easily  recognized  causes  of  heart  failure.  Second,  the  clinical  picture  of 
constrictive  pericarditis  results  from  an  interference  with  the  inflow  of  blood 
into  the  heart,  with  the  diastolic  relaxation  of  the  ventricles,  and  to  a  lesser  and 
debatable  extent  with  their  systolic  contraction.  It  is  difficult  to  understand 
why  the  already  enlarged  heart  should  interfere  either  with  an  adequate  inflow 
of  blood  or  with  an  adequate  diastolic  ventricular  volume. 

Hypertension  is  absent  in  the  typical  form  of  constrictive  pericarditis.  In  fact, 
as  a  rule,  the  blood  pressure  is  low.  The  objections  to  including  cases  with 
hypertension  in  the  "tj-pical"  category  are  similar  to  those  enumerated  for  en- 
largement of  the  heart.  The  presence  of  hypertension  adds  an  element  of  un- 
certainty to  the  etiology  of  the  heart  failure,  and  the  abnormal  physiology  of 
constrictive  pericarditis  is  .such  as  to  result  in  a  reduced  cardiac  output  and  a 
low  blood  pressure. 

The  classic  case  of  constrictive  pericarditis  not  only  has  a  low  or  low  normal 
systolic  pressure,  but  more  strikingly  a  low  pulse  pressure.  This  is  usually 
associated  with  a  diminution  or  absence  of  cardiac  pulsations  as  determined 
fluoroscopically  or  by  roentgen  kymography.  These  findings  are  also  the  result 
of  the  diminished  cardiac  inflow  and  ventricular  diastole,  and  the  resulting 


720 


CHARLES  K.  FRIEDBERG 


diminution  in  stroke  output.  The  low  pulse  pressure  and  diminished  cardiac 
pulsations  are  of  importance  not  only  in  themselves  but  especially  in  contrast 
with  the  findings  after  decortication  of  the  constricting  pericardium.  In  the 
tj^jical  case  this  procedure  should  be  followed  by  a  prompt  and  striking  increase 
in  cardiac  pulsations  and  in  pulse  pressure.  A  rise  in  sj'stolic  pressure  hy  itself 
is  less  significant  if  the  previous  pulse  pressure  does  not  increase. 

Broadbent's  sign,  or  sj-stolic  contraction  of  the  chest  wall,  often  attributed 
to  pericardial  adhesion,  is  actually  due  to  marked  cardiac  enlargement.  There- 
fore this  sign,  like  enlargement  of  the  heart,  excludes  a  given  case  from  the 
"typical"  categoiy  of  constrictive  pericarditis.  On  the  other  hand,  a  paradoxi- 
cal pulse  and  inspirator^'  expansion  of  the  cer\-ical  veins  are  frequently  observed 
in  classic  cases  of  the  disease,  but  these  signs  may  be  absent. 

Perhaps  the  most  readily  apparent  and  the  most  striking  evidence  of  typical 
constrictive  pericarditis  is  the  protrusion  or  herniation  of  the  strongly  contracting 
ventricle  through  the  defect  in  the  pericardium  created  hy  surgical  removal.  In 
its  absence,  the  diagnosis  must  remain  uncertain  or  at  least  the  case  cannot  be 
classified  as  typical.  On  the  other  hand,  obsen-ation  of  this  phenomenon  does 
not  guarantee  permanent  or  complete  improvement  in  the  clinical  course  as 
noted  in  the  case  reported  above.  Thus,  when  decortication  is  followed  by 
increased  contraction  and  herniation  of  the  heart,  the  diagnosis  of  typical  con- 
strictive pericardium  is  so  definite  that  failure  to  obtain  permanent  improvement 
suggests  incomplete  decortication  and  warrants  reoperation. 

The  postoperative  clinical  course  is  one  of  the  less  rehable,  although  greatly 
emphasized,  criteria  of  the  correctness  of  the  diagnosis.  In  many  instances, 
the  preoperative  failure  to  diminish  or  eliminate  the  signs  of  congestive  heart 
failure  does  not  necessarily  denote  the  presence  of  a  mechanical  impediment  to 
cardiac  function  (i.e.,  a  constricting  pericardium),  but  maj-  be  due  to  incomplete 
bed  rest,  insufficient  restriction  of  salt  and  fluids,  inadequate  digitahzation  or 
other  shortcomings  in  the  management  of  congestive  heart  failure,  or  to  irre- 
versible cardiac  damage  or  perhaps  occasionally  failure  to  ehminate  the  causa- 
tive factor  (e.g.,  a\itaminosis,  hj^pothyroidism,  anemia,  etc.). 

Postoperative  improvement  without  strict  preoperative  control  does  not 
necessarily  indicate  that  the  heart  failure  was  due  to  constrictive  pericarditis 
or  that  the  recovery-  may  be  attributed  to  the  operation.  The  recovery-  may  be 
due  to  a  stricter  and  more  prolonged  period  of  bed  rest  than  was  given  before 
the  operation  or  to  a  better  medical  regimen  postoperatively.  It  may  also  be 
a  coincidence,  for  occasionally  a  good  clinical  result  is  obser\-ed  postoperatively 
when  the  operative  procedure  did  nothing  to  warrant  any  improvement  of  the 
circulatory-  dynamics.  Occasionally  also,  even  without  operation,  ascites  which 
had  necessitated  repeated  abdominal  paracenteses,  fails  to  recur  for  some  inex- 
plicable reason. 

The  pathologic  appearance  of  the  excised  pericardium  cannot  be  used  as  the 
determining  factor  in  classifying  a  case  as  tj-pical  constrictive  jjericarditis.  As 
a  rule,  the  pericardium  is  compo.sed  of  hyahnized  connective  tissue  with  occa- 
sional collections  of  lymphocytes,  is  relatively  avascular  and  may  be  calcified. 
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This  appearance  is,  however,  not  specific.  Furthermore,  some  authors  have 
described  the  presence  of  tubercles  and  tuberculous  granulation  tissue  in  the 
excised  pericardium.  Apparently  there  is  no  univcrsallj^  accepted  pathologic 
criterion  of  constrictive  pericarditis. 

SUMMARY 

The  tj-pical  case  of  constrictive  pericarditis  is  characterized  by  ascites,  pleural 
effusions,  venous  engorgement  and  a  high  venous  pressure  which  persist  despite 
prolonged  and  rigid  medical  therapy  for  heart  failure.  There  are  no  evidences 
of  intrinsic  cardiac  or  valvular  disease,  the  heart  is  normal  or  small  or  at  least 
not  significantly  enlarged,  the  systolic  blood  pressure  is  normal  or  low,  the  pulse 
pressure  is  diminished  and  cardiac  pulsations  hardly  noticeable.  At  operation 
the  pericardium  is  thickened,  avascular  and  may  be  calcified  and  its  resection 
is  followed  by  sharply  increased  pulsations,  bulging  of  the  heart  through  the 
pericardial  defect  and  an  elevation  of  systolic  and  pulse  pressure.  Postopera- 
tively, adequate  decortication  is  followed  by  a  progressive  clinical  improvement, 
but  the  return  of  the  venous  pressure  to  normal  may  be  delayed  for  many 
months. 


CONSTRICTIVE  PERICARDITIS,  AN  ATYPICAL  CASE. 
EXTREME  ASCITES.    CURE  BY  PERICARDIECTOMY* 


WILLIAM  HITZIG,  M.D. 

This  case  is  without  dramatic  parallel  in  the  history  of  constrictive  pericar- 
ditis. It  is  atypical  not  onlj^  because  of  the  absence  of  a  high  venous  pressure 
when  the  ascites  was  removed  but  also  because  of  the  operative  findings,  namely 
the  failure  of  the  heart  to  herniate  through  the  pericardial  gap.  It  also  demon- 
strates the  value  of  accurate  venous  pressure  measurements  and  especially  the 
value  of  the  upper  abdominal  compression  maneuver  upon  the  height  of  the 
venous  pressure  as  a  means  of  determining  the  presence  of  right  heart  failure. 
The  persistence  of  a  rise  in  the  venous  pressure  level  during  right  upper  abdom- 
inal compression  even  when  the  initial  venous  pressure  was  normal  was  more 
significant  than  any  other  physical  finding  or  laboratory  procedure  leading  to 
the  diagnosis  of  constrictive  pericarditis. 

CASE  REPORT 

History  (Adm.  440376).  J.  V.,  a  41  year  old  woman  with  a  nine  year  history  of  frequently 
recurring  ascites  for  which  150  abdominal  paracenteses  had  been  i)erformed  was  admitted  on 
September  20, 1938.  Her  sole  complaint  was  recurrent  ascites.  In  1931  she  had  an  explora- 
tory operation  at  another  hospital  where  the  liver  was  found  to  be  markedly  enlarged,  irreg- 
ular and  scarred.  On  the  assumption  that  this  was  a  Laennec's  cirrhosis,  a  Talma  operation 
was  performed.  Because  the  ascites  recurred  rapidly  following  each  abdominal  paracente- 
sis another  operation  was  carried  out  in  1936.  This  time  an  attempt  was  made  to  establish 
a  pleuroperitoneal  fistula  by  removing  a  portion  of  the  left  diaphragm.  An  extensive  ad- 
hesive pleuritis  was  encountered.  The  fistulous  communication  proved  ineffectual  and 
abdominal  paracenteses  were  still  necessary  at  regular  intervals.  In  1937  she  developed 
marked  edema  of  the  face,  legs  and  feet.  Intraabdominal  malignancy  was  then  suspected 
and  radiotherapy  was  administered  to  the  abdomen.  In  July  1938  a  sapheno-peritoneos- 
tomy  was  performed  without  therapeutic  effect.  Fluid  continued  to  accumulate  in  the 
abdomen  and  she  was  finally  discharged  in  September  1938  with  a  diagnosis  of  atrophic 
cirrhosis  of  the  liver. 

Examination:  The  patient  appeared  chronically  ill.  The  heart  was  not  enlarged;  there 
were  no  murmurs;  P2  was  louder  than  A2.  The  liver  was  firm,  sharp-edged  and  palpable 
about  three  inches  below  the  costal  margin.  There  was  a  fluid  wave  with  shifting  dullness 
in  the  abdomen.    There  was  no  peripheral  edema. 

Laboratory  data:  The  blood  pressure  was  110  systolic  and  80  diastolic.  The  hemoglobin 
was  70  per  cent.  Abdominal  paracentesis  was  performed  with  the  removal  of  11,000  cc.  of 
straw-colored  fluid  the  specific  gravity  of  which  was  1008.  Pneumo-peritoneum  revealed  a 
large  smooth  liver  and  a  large  spleen. 

Course:  On  admission  to  the  hospital  a  diagnosis  of  Laennec's  cirrhosis  was  made.  Be- 
cause the  patient's  physical  status  was  relatively  good  for  an  individual  suffering  from 
cirrhosis  of  the  liver  for  such  a  long  period  of  time,  fibroma  of  the  ovary  and  intraabdominal 
tumor  were  suggested.  (These  were  subsequently  excluded  by  the  gynecologist  and  also  by 
the  pathologist  who  failed  to  find  tumor  cells  in  the  ascitic  fluid.] 


*  From  the  Surgical  Service  of  Dr.  Harold  Neuhof.  Presented  May  26,  1942  at  The 
Mount  Sinai  Hospital  as  part  of  a  Symposium  on  Surgical  Aspects  of  Cardiovascular  Le- 
sions, under  the  auspices  of  the  Thoracic  Group. 
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Circulatory  data:  The  initial  venous  pressure  which  in  an  antecubital  vein  was  18.5  cm. 
rose  during  right  upper  abdominal  compression  to  30+  cm.  Comparable  measurements 
were  obtained  in  the  external  jugular  vein  where  the  initial  venous  pressure  was  20  cm. 
and  right  upper  abdominal  compression  caused  a  further  rise  to  39.25  cm.  The  saccharin 
circulation  time  was  20  seconds.  The  high  initial  venous  pressure  and  marked  rise  on  right 
upper  abdominal  compression  were  definitely  indicative  of  right  ventricular  failure  which 
in  view  of  the  history  of  recurring  ascites  with  152  abdominal  taps,  the  relative  well  being 
of  the  patient  and  the  finding  of  adhesive  pleuritis  at  a  previous  operation  suggested  the 
diagnosis  of  hypodiastolic  failure  on  the  basis  of  constrictive  pericarditis.  However,  wlien 
an  abdominal  paracentesis  was  performed  at  this  point  and  5,000  cc.  of  fluid  was  removed, 
the  initial  venous  pressure  with  the  abdomen  empty  was  only  9  cm.  of  blood,  ('omprcssion 
of  the  right  upper  quadrant  or  left  lower  quadrant,  however,  caused  an  additional  rise  of 
9.5  cm.  During  the  following  two  daj-s  the  venous  pressure  in  an  antecubital  vein  was  only 
8  cm.  and  7  cm.  respectively  but  with  each  measurement  abdominal  compression  caused  a 
further  rise  of  12  and  12.5  cm.  The  drop  of  the  initial  venous  pressure  to  a  normal  level 
seemed  to  throw  doubt  on  the  diagnosis  of  constrictive  pericarditis.  It  was  argued,  how- 
ever, that  the  lowering  of  the  initial  venous  pressure  was  not  as  important  as  the  effect  of 
right  upper  abdominal  compression  since  the  level  of  the  initial  venous  pressure  in  this  pa- 
tient seemed  to  be  dependent  upon  the  absence  or  presence  of  ascites.  The  accuracy  of  this 
assumption  was  subsequently  borne  out  by  the  following  developments.  The  initial  venous 
pressure  rose  progressively  to  17  cm.  and  right  upper  abdominal  compression  effect  became 
more  prominent  when  the  peritoneal  fluid  rcaccumulated.  Removal  of  the  ascites  was 
again  followed  by  a  drop  in  the  initial  venous  pressure.  That  the  presence  or  absence  of 
ascites  determined  the  height  of  the  initial  venous  pressure  by  redistributing  tlie  circulating 
blood  volume  in  the  splanchnic  blood  depots  was  finally  established  in  thi.s  [)atient  by  using 
an  inflated  rubber  bag  (to  mimic  the  ascites)  and  noting  the  effect  of  abdominal  compression 
upon  the  height  of  the  initial  venous  pressure  in  an  antecubital  vein.  When  the  abdomen 
was  empty  the  initial  venous  pressure  was  9.5  cm.  but  when  the  inflated  rubber  bag  com- 
pressed the  abdomen  as  in  the  technique  for  intravenous  pyelography  the  venous  pressure 
was  found  to  be  27.5  cm. 

A  roentgenogram  of  the  chest  show  oil  oli  vation  of  both  leaves  of  the  diaphragm.  The 
heart  was  markedly  widened  at  the  tiasc  ami  its  borders  were  irregular,  as  in  cases  of  exten- 
sive pericardial  adhesions.  With  change  in  position  of  the  patient  there  was  no  change  in 
position  of  the  heart.  Pulsations  over  the  lower  left  contour  of  the  heart  were  diminished. 
There  was  relatively  little  change  in  the  density  of  the  pulsations  as  ohsfrvcd  kymographi- 
cally.  An  electrocardiogram  showed  regular  sinus  rhythm,  tendency  to  loft  ventricular 
preponderance;  P  waves  wide  and  notches;  Il-T  transition  depressed  in  lead  I,  T,  flat,  T3 
inverted,  T4  semi-inverted.  An  electrocardiogram  taken  in  left  and  right  rcfumbent  posi- 
tions showed  on) J'  very  slight  changes  in  tho  electrical  axis. 

During  the  period  of  study,  the  patient  roooivod  enormous  doses  of  digitalis,  morcupurin, 
ammonium  chloride  and  vitamin  B.  Despite  this  tlierapy,  administered  on  the  possibility 
of  lesions  other  than  constrictive  pericarditis  as  the  cause  of  the  ascites,  the  patient  con- 
tinued to  gain  in  weight.  Thus,  despite  atx  pical  f<  attires,  the  foregoing  observations,  the 
presence  of  venous  hypertension  (during  ascites  ' ,  the  absence  of  significant  enlargement  of 
the  heart,  the  roentgenographic  featiu'es,  and  t  he  w  ell  l)eing  of  the  patient  over  a  long  period 
of  time,  justified  the  diagnosis  of  constrictive  pericarditis.  It  was  realized,  however,  that 
if  the  diagnosis  was  correct,  the  case  was  unique.  An  exploratory  operation  appeared 
warranted  since  there  had  been  no  relief  from  ascites  over  a  long  period.  Heeause  of  the 
atj'pical  venous  pressures  and  the  prominence  of  the  ascites,  a  block  of  the  inferior  vena 
cava  was  postulated. 

Operation  (Dr.  H.  Neuhof,  December  6,  1938).  For  the  last  mentioned  reason  a  right- 
sided  approach  was  made  to  the  right  lateral  aspect  of  the  heart.  The  pericardium  was 
found  to  be  thickened  and  immobile.  The  surface  of  the  heart  was  widely  freed,  especially 
in  the  region  of  the  inferior  vena  cava.    However,  the  heart  did  not  escape  into  the  gap 
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in  the  dramatic  manner  ordinarily  observed,  but  it  rather  appeared  in  the  gap  protruding 
progressively  during  the  remainder  of  the  operation.  The  release  of  the  heart  was  com- 
pleted by  excision  of  the  thickened  pericardium  down  to  the  diaphragm,  upward  to  expose 
the  region  of  the  right  auricle  and  mesially  well  across  the  midline.  With  the  patient  tilted 
over  toward  the  left  side,  the  freed  inferior  vena  cava  could  be  seen. 

Postoperative  course:  This  was  complicated  by  a  hemorrhagic  pleural  effusion  treated  by 
thoracentesis.  There  was  slow  reaccumulation  of  ascites.  Following  the  operation  the 
venous  pressure  was  6  cm.,  but  on  right  upper  abdominal  compression  there  was  still  a  rise 
to  16  cm.  Three  weeks  after  operation  the  venous  pressure  was  7.5  cm.,  but  when  the  ab- 
domen was  compressed  it  rose  to  23  cm.  Because  of  these  venous  pressure  measurements 
and  the  reaccuraulating  ascites,  the  persistence  of  a  constricting  factor  around  the  heart  was 
postulated.    The  patient  was  discharged  unimproved. 

The  patient  was  re-admitted  on  May  13,  1939.  Since  discharge  from  the  hospital  ascites 
had  reaccumulated  as  before  operation  and  repeated  abdominal  paracenteses  had  been 
performed.  The  circulatory  measurements  now  were  about  the  same  as  during  the  first 
admission. 

Second  operation  (Dr.  H.  Neuhof,  May  19,  1939).  A  left-sided  transpleural  approach 
was  made.  The  excision  of  the  thickened  and  adherent  pericardium  over  the  left  heart 
was  carried  out.  Toward  the  right  side  of  the  exposure  the  parietal  pericardium  was  es- 
pecially thickened  with  plaque-like  formation. 

Postoperative  course:  There  was  slow  accumulation  of  ascites  and  after  four  weeks  a 
paracentesis  was  done.  Following  this  the  patient  was  discharged  to  be  foUowed-up  in 
the  Out-Patient  Department.  There  was  further  slow  reaccumulation  of  some  peritoneal 
fluid  but  this  slowly  subsided  after  a  period  of  several  months.  There  have  been  no  other 
paracenteses. 

During  her  entire  illness  the  patient  had  had  176  abdominal  paracenteses.  At  the  pres- 
ent time  there  is  no  definite  evidence  of  ascites.  The  veins  in  the  neck  are  not  visibly  dis- 
tended and  it  should  be  emphasized  that  no  abdominal  paracenteses  have  been  performed 
since  discharge  from  the  hospital  in  1939.  It  is  of  interest  to  note  that  the  patient  was 
operated  upon  in  1941  for  acute  appendicitis  and  that  ascites  was  not  present  at  that  time. 


ACUTE  METASTATIC  SUPPURATIVE  PERICARDITIS 


Two-stage  Pericardiostomy  with  Recovery* 
IRWIN  PAUL  TRAIN,  M.D. 

During  the  past  twelve  years,  the  diagnosis  of  acute  suppurative  pericarditis 
as  an  operative  lesion  was  made  in  ten  patients  on  the  surgical  service  of  Dr. 
Neuhof  and  all  were  subjected  to  operation.  An  analysis  of  these  operative 
cases  disclosed  that  all  had  developed  as  a  secondary  process  in  one  of  two  ways : 
by  septic  metastasis  from  a  distant  primary  focus,  and  by  direct  invasion  from 
a  contiguous  or  adjacent  primary  focus.  The  cases  therefore  have  been  classified 
as  metastatic  or  contiguous  pericarditis. 

Although  improvement  in  the  general  condition  after  pericardiostomy  was 
noted  in  all  ten  patients  complete  recovery  occurred  in  only  two  cases,  one  in 
each  group.  The  recover}^  in  the  metastatic  pericarditis  group  took  place  in 
a  twelve  year  old  boy. 

This  case  is  interesting  not  only  because  of  the  recovery  in  a  disease  that  is 
characterized  bj^  high  mortality,  but  also  because  it  presents  several  interesting 
technical  features. 

CASE  REPORTS 

History:  (Adm.  397504).  At  the  age  of  six  years  the  patient  sustained  an  abrasion  on 
his  right  knee  which  healed  promptly.  Three  days  later  there  developed  the  clinical  evi- 
dence of  an  acute  fulminating  sepsis  with  osteomyelitis  of  the  left  humerus.  The  lesion  was 
drained  and  staphylococcus  aureus  was  recovered  on  culture.  Staphylococcus  antitoxin 
and  repeated  transfusions  were  administered.  Sepsis  continued  and  metastatic  foci  ap- 
peared in  the  left  mandible,  lungs  and  soft  parts.  Ten  days  after  the  onset  of  the  illness 
evidence  of  cardiac  embarrassment  appeared,  and  rapidly  became  worse.  Eight  days  later 
clinical  and  roentgenological  evidence  of  a  huge  pericardial  effusion  developed,  accompanied 
by  the  alarming  syndrome  of  cardiac  tamponade. 

When  the  patient  was  seen  as  an  emergency  case  in  another  institution,  the  child  ap- 
peared moribund.  Pericardiocentesis  confirmed  the  presence  of  pus  within  the  pericardial 
sac  and  pericardiostomy  was  planned.  The  general  condition  was  so  poor  it  was  believed 
that  anything  more  than  minimal  surgery  at  that  time  would  be  disastrous.  It  was  there- 
fore decided  to  drain  the  pericardial  infection  in  two  stages:  the  first  stage,  to  be  done 
immediately,  was  to  achieve  a  rapid  decompression  of  the  pericardial  sac  and  eliminate 
cardiac  tamponade;  the  second  stage,  to  be  done  at  a  later  time  if  the  patient  survived,  was 
to  provide  a  wider  exposure  of  the  heart  by  revision  of  the  pericardial  opening. 

Operation  (Dr.  H.  Neuhof).  Under  local  anesthesia,  an  interior  subcostal  incision  was 
made  and  the  pericardial  sac  opened.  Ten  ounces  of  thick  pus  under  great  tension  escaped. 
On  culture,  staphylococcus  aureus  grew  out.  Immediately  after  the  release  of  tension,  the 
patient's  general  condition  improved.  Metastatic  foci  continued  to  appear  in  the  soft 
tissues  and  bones,  each  requiring  drainage.  Five  weeks  later,  the  general  condition  was 
greatly  improved  and  the  patient  was  transferred  to  The  Mount  Sinai  Hospital  for  a  defini- 
tive operation  on  the  infected  pericardium. 


*  From  the  Surgical  Service  of  Dr.  Harold  Neuhof.  Presented  May  26,  1942  at  The 
Mount  Sinai  Hospital  as  part  of  a  Symposium  on  Surgical  Aspects  of  Cardiovascular  Le- 
sions, under  the  auspices  of  the  Thoracic  Group. 
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Second  operaliun  (Dr.  H.  Xeuhof).  Under  basal  avertiii  supploinentcd  by  gas-oxj-gen 
anesthesia,  the  pericardial  opening  w  as  widely  enlarged.  It  was  interesting  to  note  that  at 
this  time,  the  pericardial  sac  still  contained  two  ounces  of  thick  pus  and  many  pockets  of 
thick  purulent  exudate. 

Course:  Following  the  second  procedure,  both  local  and  general  conditions  improved 
more  rapidly.  The  pericardial  infection  slowly  but  progressively  subsided.  Drainage  was 
aided  by  gentle  irrigations  and  aspirations  and  the  pericardiiil  opening  was  prevented  from 
closing  prematurely  by  mechanical  measures. 

Five  weeks  after  the  second  stage  the  pericardial  infection  had  cleared  completely  and 
the  wound  was  permitted  to  close.  Interval  roentgenograms  had  revealed  progressive 
diminution  of  the  pericardial  enlargement.  The  septic  state,  in  the  meantime,  had  dimin- 
ished in  severit}-  but  persisted  as  a  chronic  process  over  a  longer  period  of  time,  invading 
new  areas  of  soft  tissue  and  bone.  Seven  weeks  after  the  second  stage  the  child's  general 
condition  had  so  improved  that  he  was  discharged  from  the  hospital. 

■Since  then,  the  pericardial  lesion  has  remained  healed  and  no  cardiac  abnormalities  have 
appeared.  Although  in  good  general  health,  afebrile,  and  negative  blood  cultures,  the 
patient  developed,  at  intervals,  small  abscesses  in  the  soft  tissues,  and  bones.  Evidently 
the  septic  process  was  still  active  to  some  extent  despite  the  use  of  the  sulfonamides  within 
the  past  two  years. 

Commenl:  Thi.s  case,  as  well  as  the  other  nine  operative  cases  referred  to 
previously,  thus  illustrates  that  the  pericardial  infection  is  only  an  incidental 
feature  in  the  clinical  picture  as  a  whole.  Complete  recovery,  therefore,  de- 
pends not  only  upon  the  control  of  the  pericardial  lesion  Vjut  also  upon  the  con- 
trol of  the  primary  or  underlying  pathologic  process. 

CONCLUSIONS 

1.  Acute  suppurative  pericarditis  occurs  more  frequently  than  is  generally 
believed. 

2.  It  is  easily  overlooked. 

3.  It  develops  usually  as  a  secondary  process  by  septic  metastasis  or  con- 
tiguous invasion. 

4.  Early  diagnosis  is  essential  to  avoid  cardiac  tamponade.  Pericardiocen- 
tesis is  the  only  direct  means  of  establishing  the  diagnosis  and  should  be  per- 
formed in  all  suspected  cases  before  the  pericardial  sac  becomes  tensely  distended 
with  pus.  It  should  be  remembered  that  clinical  and  roentgenologic  evidence 
of  pericardial  effusion  is  present  only  after  a  consideralile  ciuantity  of  purulent 
fluid  has  collected  within  the  pericardium. 

5.  Pericardiostomy  should  be  performed  promptly  at  the  most  dependent 
site  of  the  pericardial  sac.  The  anterior  subcostal  ajjproach  appears  to  be  satis- 
factory.   In  extremely  poor  risks,  a  two-stage  procedure  may  be  of  value. 

().  Recoverv-  d(>pends  upon  the  control  of  the  underlying  pathologic  process 
as  well  as  oi  the  pericardial  infection.  Acute  supi)unitive  i)ericarditis  often 
plays  only  an  incidental  role  in  the  clinical  picture. 


PATENT  DUCTUS  ARTERIOSUS;  LIGATION* 

ERNEST  E.  ARXHEIM,  M.D. 

History  (Adni.'  487369).  A  girl,  aged  11  years,  was  admitted  to  The  Mount 
Sinai  Hospital  on  [March  20,  1942.  The  patient  was  well,  except  for  scarlet 
fever,  until  six  years  before  admission,  when  she  was  hospitalized  because  of 
fever  and  joint  pains.  At  that  time  a  systolic  precordial  murmur  was  heard. 
Roentgen  examination  of  the  chest  revealed  "slight  prominence  of  the  conus". 
A  diagnosis  of  rheumatic  heart  disease  and  mitral  insufficiency  was  made. 
Hospitalization  for  eight  days  was  followed  by  bed-rest  at  home  for  one  month. 
Thereafter,  the  mother  noted  that  the  child  tired  easily  and  complained  of 
dyspnea  on  exertion.  In  addition,  there  were  intermittent  attacks  of  joint 
pains,  sore  throat,  fever,  and  chills  necessitating  hospital  care.  During  the  past 
few  j^ears  the  mother  noted  occasional  swelling  of  the  ankles.  A  few  months 
before  admission  a  blood  culture  was  reported  sterile.  Roentgen  examination 
of  the  chest  at  that  time  showed  evidences  of  pulmonary  congestion. 

Examination:  The  important  features  of  the  examination  were  confined  to  the  heart. 
There  was  a  loud  "machinery"  murmur  over  the  precordium  best  heard  at  the  pulmonic 
area,  and  a  systolic  blow  of  lower  pitch  at  the  apex.  A  thrill  was  felt  over  the  precordium 
most  prominently  at  the  base.  The  pulse  rate  was  88.  On  admission  the  blood  pressure 
was  104  systolic  and  70  diastolic  in  both  arms.  On  a  subsequent  examination  the  blood 
pressure  was  112  systolic  and  68  diastolic;  after  exercise  this  changed  to  126  systolic  and  52 
diastolic.    The  venous  pressure  was  10.5  cm. 

Laboratory  data:  Blood:  sedimentation  time,  over  three  hours;  hemoglobin,  78  per  cent; 
leucocytes  16,000,  with  72  per  cent  polymorphonuclear  leucocytes.  Urine:  occasional 
white  blood  cell  and  red  blood  cell  on  microscopic  examination. 

Roentgen  examination  of  the  chest,  including  fluoroscopy,  revealed  a  pronounced  exag- 
geration of  the  pulmonary  segment  on  the  left  cardiac  contour;  the  lungs  were  normal. 
The  electrocardiogram  showed  no  abnormal  findings.  A  phonocardiogram  revealed  a 
systolic  and  diastolic  murmur  present  at  all  valve  areas  becoming  continuous  at  the  pul- 
monic area.  Studies  of  the  heart  and  great  vessels  by  angiocardiography  showed  moderate 
dilatation  of  the  left  ventricle;  the  aorta  was  normal  except  for  a  local  dilatation  in  the 
portion  distal  to  the  isthmus. 

Operation  (Dr.  E.  E.  Arnheim,  April  7,  1942).  Under  cyclopropane  anesthesia,  the  site 
of  the  ductus  arteriosus  was  exposed  through  a  left  submammary  incision.  The  ductus 
arteriosus  was  about  10  mm.  long  and  8  mm.  in  diameter,  the  thickness  of  a  large  vein. 
After  isolation  of  the  ductus,  particularly  on  its  posterior  surface,  a  double  ligature  of 
heavy  braided  silk  was  drawn  around  the  ductus  and  tied  snugly,  but  not  tightly,  on  the 
aortic  side.  An  additional  single  ligature,  of  the  same  material,  was  tied  tightly  on  the 
pulmonic  side.  After  the  latter  ligature  was  tied  there  was  disappearance  of  the  thrill  in 
the  pulmonary  artery.  For  purposes  of  future  visualization,  two  metal  clips  were  at- 
tached to  the  ligature  on  the  aortic  side  and  one  metal  clip  to  the  ligature  on  the 
pulmonic  side. 

Course:  The  highest  postoperative  temperature  was  100.6°F.    The  precordial  murmurs 


*  From  the  Surgical  Servic  of  Dr.  Harold  Neuhof.  Presented  May  26,  1942  at  The 
Mount  Sinai  Hospital  as  part  of  a  Symposium  on  Surgical  Aspects  of  Cardiovascular  Le- 
sions, under  the  auspices  of  the  Thoracic  Group. 
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and  tlirill  were  absent.  The  wound  healed  by  primary  union.  The  patient  was  discharged 
in  excellent  condition  fifteen  days  after  operation. 

Examination  seven  weeks  after  operation  showed  the  heart  to  be  negative.  The  b'ood 
pressure  was  100  systolic  and  76  diastolic.  An  angiocardiogram  showed  the  dilatation  of 
the  aorta  distal  to  the  isthmus  to  be  less  fusiform,  more  sharply  localized,  and  the  bulge 
more  exaggerated.  The  phonocardiogram  confirmed  the  absence  of  cardiac  murmurs.  The 
general  condition  of  the  child  was  excellent. 


SUBACUTE  STREPTOCOCCUS  VIRIDAXS  ENDARTERITIS  SUPER- 
IMPOSED OX  PATENT  DUCTUS  ARTERIOSUS.  RECURRENCE 
AFTER  12|  YEARS.  RECO^'ERY  FOLLOWING  OPERATR^ 
TREATMENT! 

ARTHUR  S.  W.  TOUROFF,  M.D. 
CASE  REPORT 

History  (Adm.  477596).  G.  O.,  a  female,  aged  51  years,  was  admitted  to  The 
Mount  Sinai  Hospital  on  August  12,  1941.  During  early  adult  life  a  murmur, 
which  was  attributed  to  a  congenital  cardiac  anomaly,  was  discovered.  The  past 
history  was  irrelevant  otherwise  until  12\  years  before  admission  at  which  time 
she  developed  fever,  malaise  and  lassitude.  At  first  the  diagnosis  of  grippe  was 
entertained  but  when  the  symptoms  persisted  and  chills  supervened,  she  was 
admitted  to  a  hospital  for  investigation.  There  blood  cultures  were  found  to  be 
positive  for  streptococcus  viridans  and  the  diagnosis  of  "subacute  bacterial 
endocarditis  engrafted  upon  a  congenital  cardiac  anomaly"  was  made.  Treat- 
ment consisted  of  repeated  transfusions  and  injections  of  an  autogenous  vaccine 
prepared  from  organisms  recovered  from  the  patient's  blood.  After  an  illness 
of  approximately  Ih  years,  during  which  she  developed  characteristic  evidences 
of  subacute  bacterial  endocarditis  consisting  of  repeated  crops  of  petechiae,  en- 
largement of  the  spleen,  pulmonary  and  renal  infarction,  irregular  fever  and 
chills,  she  recovered. 

From  that  time  until  her  admission  to  The  Mount  Sinai  Hospital,  she  suffered 
only  from  mild  circulatory  failure  characterized  by  dyspnea  on  moderate  exer- 
tion, orthopnea  and  slight  cough,  all  of  which  increased  slowly  but  progressively. 

The  present  illness  began  approximately  4^  weeks  before  admission,  and  con- 
sisted of  weakness  and  mild  fever.  These  symptoms  continued  until  five  days 
before  admission,  when  she  suffered  a  severe  attack  of  pain  in  the  left  chest  associ- 
ated with  cough  and  blood-streaked  sputum.  Concomitantly  the  temperature 
rose  to  105°  F.  and  she  was  admitted  to  this  Hospital. 

Examination.  On  admission  the  temperature  was  101 .4°r.  and  the  pulse  rate  was  96 
per  minute.  Dyspnea  and  orthopnea  were  present.  The  significant  physical  findings 
were  confined  to  the  heart  where  a  loud  "machinery"  murmur  was  heard  over  the  pulmonic 
area  throughout  systole  and  most  of  diastole.  The  blood  pressure  was  105  systolic  and 
60  diastolic.  Examination  of  the  lungs  disclosed  impaired  resonance,  diminution  of  breath 
sounds  and  the  presence  of  rales  at  the  left  base  posteriorly. 

Laboratory  data.  X-ray  examination  of  the  chest  revealed  enlargement  of  the  heart  to 
the  left,  a  prominent  pulmonic  conus  and  moderate  pulmonary  vascular  congestion.  Blood 
count  and  urine  were  normal.  A  blood  culture  revealed  40  colonies  of  streptococcus  viri- 
dans per  cc.  On  the  basis  of  the  foregoing  studies,  the  diagnosis  of  patent  ductus  arte- 
riosus complicated  by  subacute  streptococcus  viridans  endarteritis  was  made. 


»  From  the  Surgical  Service  of  Dr.  Harold  Neuhof.  Presented  May  26,  1942  at  The 
Mount  Sinai  Hospital  as  part  of  a  Sj-mposium  on  Surgical  Aspects  of  Cardiovascular  Le- 
sions, under  the  auspices  of  the  Thoracic  Group. 
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Course.  In  spite  of  the  administration  of  sulfapyridine  antl  sulfathiazole,  there  was 
onlj'  temporary  regression  of  fever.  A  blood  culture  performed  thirteen  days  after  admis- 
sion, disclosed  52  colonies  of  organisms  per  ce.  By  the  nineteenth  daj-.  profound  secondary 
anemia  and  progressive  ph3-sical  deterioration  had  supervened.  These  features,  together 
with  the  lack  of  response  to  chemotherapy,  led  to  the  decision  to  proceed  with  operation. 

Operation,  consisting  of  double  ligation  of  the  patent  ductus  arteriosus,  was  performed 
on  September  4,  1941  (Dr.  Arthur  S.  W.  Touroff).  The  first  postoperative  blood  culture, 
performed  forty  minutes  after  operation,  was  sterile.  Additional  blood  cultures  were 
taken  on  the  second,  fourth,  ninth  and  twelfth  postoperative  days,  and  these  also  were 
sterile.  The  postoperative  course  was  relatively  uneventful,  the  patient  being  discharged 
on  the  thirteenth  day  after  operation.  Xo  chemotherapy  was  administered  at  any  time 
during  the  postoperative  period. 

Approximately  nine  months  have  elapsed  since  operation.  During  this  period,  the 
patient  has  remained  entirely  free  of  symptoms  of  infection  and  circulatory  failure. 

COMMENT 

This  is  the  second  case  of  spontaneous  recovery  from  subacute  bacterial 
endarteritis  superimposed  on  patent  ductus  arteriosus  to  be  recorded.  It  is  also 
the  first  case  of  infected  patent  ductus  arteriosus  in  which  infection  recurred 
after  the  patient  recovered  from  an  initial  attack.  Finally  this  patient  is  one  of 
a  personal  series  of  twelve  with  infected  patent  ductus  arteriosus,  .<!even  of  whom 
recovered  from  infection  following  operation. 


IMASSIVE  PULMONARY  EMBOLISIM;  COXTIXUOUS  INTRAVENOUS 
MORPHINE  DRIP;  RECOVER 


HAROLD  NEUHOF,  M.D. 
CASE  REPORT 

History  (Adm.  472822).  W.  C,  30  years  old,  had  had  a  chronic  cough  and 
copious  expectoration  of  pus  for  27  years.  There  had  been  occasional 
hemoptyses  and  occasional  foul  sputum.  Bronchoscopy'  and  bronchography 
demonstrated  pronounced  bronchiectasis  which  was  limited  to  the  left  lower 
lobe.  On  ^May  13,  1941  this  lobe  was  removed  by  individual  ligation  of  vessels 
and  bronchus.  The  operation  was  without  incident  and  the  postoperative  course 
was  uneventful  and  essentialh'  afebrile. 

Eleven  clays  after  operation,  on  the  morning  of  May  24,  the  patient  became  apprehensive 
and,  shortly  after,  there  was  the  abrupt  onset  of  substernal  oppression,  severe  dyspnea, 
and  collapse.  Respirations  were  56,  the  pulse  was  small  and  rapid,  the  color  a  combination 
of  cyanosis  and  pallor.  A  profuse  sweat  appeared.  The  wound  was  examined  and  found 
to  be  free  from  infection.  Oxygen  was  administered.  A  large  dose  of  morphine  was  given 
which  was  followed  immediately  by  the  continuous  intravenous  administration  of  morphine 
(dosage  to  be  noted  later).  In  the  afternoon  respirations  were  46,  there  was  persistent 
pallor  and  collapse.  The  pulse  was  120  and  small.  The  patient  was  kept  under  close  obser- 
vation with  special  reference  to  an  optimal  time  for  proceeding  with  embolectomy.  At 
6  p.m.  the  color  was  poor.  The  respirations  were  46  and  labored,  the  pulse  was  very  rapid 
and  small.  At  this  time  the  impression  was  gained  that  death  would  probably  ensue. 
Thus  embolectomy  appeared  indicated  according  to  the  experiences  of  those  who  have  had 
successful  results.  However,  the  decision  was  reached  to  continue  with  conservative 
treatment.  The  morphine  drip  was  continued.  The  next  day  the  cyanosis  was  slightly 
less,  but  severe  dyspnea  and  tachycardia  were  maintained.  An  hemoptysis  indicated  the 
presence  of  infarction,  presumably  because  of  detachment  of  a  fragment  from  the  pulmonary 
embolus.  It  was  noteworthy  that  there  was  no  longer  any  anxiety  on  the  part  of  the  patient 
and  that  there  was  complete  freedom  from  pain.  The  patient's  condition  of  well-being 
referable  to  the  continuous  administration  of  morphine  was  in  striking  contrast  to  the 
obviously  critical  clinical  state.  The  latter  persisted  for  the  next  two  days.  Thereafter 
there  was  progressive  improvement.  On  May  29,  that  is  five  days  after  the  onset  of  the 
clinical  manifestations  of  embolism,  convalescence  set  in. 

The  amount  of  morphine  which  was  administered  daily  for  the  period  of  five  days  ranged 
between  I5  and  1|  grains.  Throughout  this  period  the  state  of  well-being  was  maintained 
uniformly.  At  no  time  was  there  any  evidence  of  morphinism  and  the  rapid  respiratory 
rate  which  persisted  throughout  the  severe  phase  of  the  clinical  picture  of  embolism  was 
apparently  uninfluenced  by  the  amount  of  morphine  which  was  administered. 

COMMENT 

Although  recovery  cannot  be  ascribed  in  this  case  to  morphine  the  continuous 
administration  of  the  drug  obviously  played  an  important  role.    The  method 

1  From  the  Surgical  Service  of  Dr.  Harold  Xeuhof .  Presented  May  26,  1942  at  The 
Mount  Sinai  Hospital  as  part  of  a  Symposium  on  Surgical  Aspects  of  Cardiovascular  Le- 
sions, under  the  auspices  of  the  Thoracic  Group. 
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of  administering  morphine  as  a  continuous  drip,  first  described  in  1941- offers  a 
number  of  advantages  not  enjoyed  by  the  customary  interrupted  administra- 
tion of  the  drug. 

^  Xeuhof ,  H.:  The  Continuous  Intravenous  Administration  of  Morphine  After  Opera- 
tion, J.  Mt.  Sinai  Hosp.  7:  601,  1941. 


XOX-LUETIC  AORTIC  AXEURYS:\I— ANGIOCARDIOGRAPHIC 
DIAGNOSIS! 


M.  F.  STEINBERG,  M.D.,  A.  GRISHMAN,  M.D.,  and 
M.  L.  SUSSMAN,  M.D. 

A  precise  diagnosis  of  any  mediastinal  mass  is  essential  in  order  to  determine 
the  correct  therapeutic  procedure.  The  case  to  be  presented  illustrates  some  of 
the  diagnostic  difficulties,  the  importance  of  complete  study,  the  value  of  angio- 
cardiography and  finally,  the  therapy  in  an  unusual  aortic  aneurysm. 

CASE  REPORT 

History  (Adm.  481565).  F.  M.,  a  31  year  old  white  housewife,  had  complained  of  a  dry- 
cough  for  three  weeks.  She  visited  her  physician  who  discovered  a  mediastinal  mass  on 
fluoroscopic  examination.  Upon  his  advice,  the  patient  was  admitted  to  the  Surgical 
Service  of  Dr.  Neuhof  for  study  and  treatment. 


Fig.  1.  Conventional  postero-anterior  film  showing  bilocular  mass  to  the  left  of  the 
vascular  pedicle 

Examination:  The  following  significant  positive  findings  were  elicited:  A  left  infra- 
clavicular bruit  synchronous  with  the  pulse  and  a  difference  in  the  blood  pressure  in  the 
upper  extremities,  right  arm  120  systolic  and  68  diastolic,  left  arm  90  systolic  and  70 


1  From  the  Surgical  Service  of  Dr.  Harold  Neuhof.  Presented  May  26, 1942  at  The  Mount 
Sinai  Hospital  as  part  of  a  Symposium  on  Surgical  Aspects  of  Cardiovascular  Lesions,  under 
the  auspices  of  the  Thoracic  Group. 
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Fig.  3  (CJourtesy  X-ray  Department,  Presbyterian  Hospital,  New  York).  Conventional 
poetero-anterior  film  following  the  wiring  operation.  The  location  of  the  wire  within  the 
locules  is  demonstrated.    A  few  strands  are  also  seen  in  the  lumen  of  the  descending  aorta. 
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diastolic.  The  Wassermann  test  was  reported  negative.  Roentgenogram  of  the  chest 
revealed  a  bilocular  mass  to  the  left  of  the  superior  mediastinum  (fig.  1).  In  the  lateral 
projection,  it  was  seen  in  thfe  middle  mediastinum.  Fluoroscopy  was  reported  as  revealing 
pulsation  of  the  mass  in  a  lateral  direction  only,  indicating  that  the  pulsation  was  trans- 
mitted rather  than  expansile.    Kymographic  studies  were  inconclusive. 

Course.  On  the  basis  of  the  above  findings,  a  clinical  diagnosis  of  mediastinal  tumor, 
possibly  a  dermoid  cyst,  was  made. 

Exploratory  thoracotomy  by  Dr.  Neuhof,  revealed  a  bilocular  aneurysm  of  the  aorta 
at  the  junction  of  the  ascendens  and  arch.    A  thrill  was  felt  over  one  of  the  locules. 

Angiocardiography  was  performed  postoperatively.  In  the  right  anterior  oblique  posi- 
tion the  bilocular  ancurj'sm  was  opacified  seven  seconds  after  the  rapid  intravenous  injec- 
tion of  70  per  cent  Diodrast  (Winthrop)  (fig.  2).  The  diagnosis  of  aneurysm  of  the  aorta 
could  have  been  established  prcoperatively  beyond  any  doubt  bj'  this  procedure. 

The  exact  etiologic  basis  of  the  aneurysm  was  conjectural.  However,  because  of  the 
patient's  youth,  the  absence  of  a  luetic  history  and  the  negative  Wassermann  reaction,  it 
was  felt  that  it  was  congenital  and  not  luetic. 

Transferred  from  The  Mount  Sinai  Hospital,  the  patient  entered  the  Presbyterian 
Hospital,  New  York  Citj',  where  Dr.  Blakemore  wired  and  electro-coagulated  the  aneurysm 
in  two  stages.  Postoperative  roentgenograms  demonstrated  the  location  of  the  wire  within 
both  locules  of  the  aneurysm  (fig.  3),  and  direct  injection  of  Diodrast  70  per  cent  into  the 
aneurysm  revealed  clot  formation  within  the  lumen. 

The  patient  is  well  and  asymptomatic  at  present. 

COMMENT 

Erroneous  diagnosis  of  mediastinal  tumor  resulting  in  e.xploratorj'  operation 
might  be  avoided  in  most  instances  if  the  following  precautions  are  observed: 

1.  All  mediastinal  masses  in  the  region  of  the  vascular  pedicle  should  be  studied 
completely  before  operative  intervention  is  decided  upon. 

2.  Fluoroscopic  and  kymographic  studies  do  not  always  aid  in  differentiating 
mediastinal  tumor  from  aneurysm.  Angiocardiography  should  be  performed  in 
all  instances  Avhere  there  is  a  reasonable  doubt  in  the  differential  diagnosis  be- 
tween mediastinal  tumor  and  aneurysm. 

3.  A  positive  angiocardiographic  finding  is  of  much  more  significance  than  a 
negative  one.  Clot  formation  and  excessive  dilution  of  the  diodrast  blood  mix- 
ture may  be  causes  of  non-opacification  of  the  aneurysm. 


MULTIPLE  ANEURYSMS  OF  INDETERMINATE  ORIGIN. 
ARTERIAL  REPAIRi 


SOLON  S.  BERNSTEIN,  M.D. 
CASE  REPORT 

History  (Adm.  415841).  A.  F.,  a  45  year  old  Swedish  elevator  operator  had 
several  incisions  for  "tuberculous"  cervical  adenitis  in  early  youth  and  two 
episodes  of  "rheumatic  fever,"  the  first  at  14,  the  second  at  40  years.  A  peptic 
ulcer  accompanied  with  severe  pain  and  bleeding  appeared  two  years  before  ad- 
mission, yielding  readily  to  dietary  control.  He  denied  venereal  infection  and 
many  AVa.'^sermann  tests  had  been  negative. 

In  1929  the  sudden  appearance  of  a  painful  tender  swelling  in  the  calf  of  the 
right  leg  accompanied  by  fever  and  leucocytosis  was  interpreted  as  an  abscess 
but  aspiration  at  the  Lutheran  Hospital  disclosed  blood  which  rapidly  clotted. 
-After  a  month's  observation,  during  which  fever  persisted  and  there  was  evidence 
of  thrombophlebitis  of  the  veins  of  the  lower  calf,  a  large  di.ssecting  aneurysm 
of  the  posterior  tibial  artery  was  exposed  at  operation  and  excised.  The  speci- 
men disclosed  "a  thickened  media  with  some  hyaline  and  myxomatous  degenera- 
tion." The  pathologic  picture  was  interpreted  as  arteriosclerosis  with  a  begin- 
ning dissecting  aneurysm.  The  Wassermann  reaction  remained  negative  after 
provocative  arsenicals. 

The  patient  was  free  from  discomfort  for  eight  years  (until  September  1937) 
when,  following  intermittent  right  lumbar  pain  of  two  months'  duration,  the 
right  leg  became  easily  fatigued  and  constant  dull  pain  appeared  in  the  right 
popliteal  space.  The  pain  increased  in  severity  and  walking  became  impossible. 
He  was  admitted  to  The  Mount  Sinai  Hospital. 

Examination.  A  pulsating  walnut-sized  mass  in  the  right  popliteal  space  was  recognized 
as  an  aneurj-sm  of  the  popliteal  artery.  The  blood  pressure  was  140  to  160  systolic,  100  to 
106  diastolic.  There  were  no  abnormalities  in  circulation  or  circulation  time.  A  Ij'mphan- 
gitic  and  thrombophlebitic  process  of  the  inner  aspect  of  the  right  leg  was  associated  with 
fever  ranging  to  102°F.  for  a  period  of  two  weeks.  The  blood  pressure  rose  to  174  systolic 
and  108  diastolic. 

Course:  With  evidence  of  rupture  of  the  aneurysm,  hemorrhage  into  the  soft  parts, 
and  impaired  circulation  in  the  right  leg,  an  obliterature  aneurysmorraphy  was  performed 
(Dr.  H.  Neuhof).  A  huge  false  aneurysm  was  opened  and  old  and  recent  blood  clots 
evacuated.  After  considerable  search  the  orifices  of  the  popliteal  artery  were  found  and 
shut  off.  In  the  light  of  the  preoperative  infection  drainage  was  employed.  There 
was  a  moderate  fall  in  blood  pressure  after  operation.  Recovery  was  complicated  by 
bleeding  from  the  wound  which  required  revision.  The  roentgenogram  of  the  heart 
disclosed  considerable  enlargement  with  concentric  hypertrophy.  Histologic  study  of  a 
small  portion  of  the  aneurysmal  wall  did  not  disclose  any  evidence  of  syphilis. 


I  From  the  Surgical  Service  of  Dr.  Harold  Xeuhof.  Presented  May  26,  1942  at  The 
Mount  Sinai  Hospital  as  part  of  a  Symposium  on  Surgical  Aspects  of  Cardiovascular  Le- 
sions, under  the  auspices  of  the  Thoracic  Group. 
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Second  admission.  (September  20,  1941).  The  patient  was  well  until  ten  days  before 
admission  when  he  suddenly  experienced  severe  lancinating  pain  in  the  right  side  of  the 
neck  and  face  which  was  followed  within  a  few  hours  by  hoarseness.  Because  of  increase 
in  the  symptoms  he  was  readmitted  to  the  Hospital. 

A  chest  roentgenogram  disclosed  a  shadow  in  the  upper  portion  of  the  right  pulmonary 
field  which  appeared  characteristic  of  a  substernal  thyroid.  The  paralysis  of  the  right 
vocal  cord  was  considered  unusual  in  this  type  of  tumor.  An  exploration  disclosed  a  normal 
thyroid  gland  and  a  mass  measuring  2x1  cm.  within  the  substance  of  the  scalenus  just 
above  the  superior  thoracic  aperture.  The  mass  was  hard,  apparently  intimately  identified 
with  the  subclavian  vessels  and  was  interpreted  as  a  malignant  tumor,  probably  vascular 
in  type.    The  patient  was  discharged  from  the  hospital  October  5,  3941. 

Third  admission  (February,  1942) .  On  reviewing  the  history  of  the  preceding  aneurysms, 
the  character,  location  and  vascularity  of  the  mass,  the  possibility  of  a  manifestation  of 
the  same  disease  arose,  and  the  patient  was  again  admitted  for  re-exploration.  Studies 
with  Diodrast  were  not  conclusive  for  aneurysm.  Through  an  anterior  transmediastinal 
approach  the  innominate  artery  was  exposed  and  traced  upward  to  its  point  of  bifurcation 
at  which  point  a  tumor  was  found  that  lay  between  the  right  common  carotid  and  the  right 
subclavian  arteries  and  partially  behind  these  vessels.  The  mass  was  smooth,  encapsu- 
lated, pulsated  freely  but  was  not  expansile.  On  aspiration  blood  was  readily  obtained, 
confirming  the  impression  of  aneurysm.  The  failure  of  Diodrast  to  demonstrate  the  aneu- 
rysm was  not  adequately  explained  and  was  undoubtedly  misleading  at  the  first  operation. 
As  the  removal  of  the  mass  would  have  necessitated  ligation  of  the  common  carotid,  it  was 
deemed  unwise  to  proceed. 

The  succession  of  aneurysms  in  the  posterior  tibial,  popliteal,  and  now  at  the  bifurcation 
of  the  innominate  artery  suggested  the  presence  of  an  obscure,  disseminated  vascular  dis- 
ease. For  this  reason  a  biopsy  of  a  segment  of  the  right  ulnar  artery  was  performed,  which 
disclosed  "focal  medial  calcification  and  arteriosclerosis." 

COMMENT 

A  degree  of  arteriosclerosis  perhaps  disproportionate  to  the  patient's  age  is 
indicated  by  the  histologic  picture  of  moderate  medial  calcification  and  roentgen 
evidence  of  vascular  calcification  as  disclosed  in  the  films  of  the  extremities. 
Idiopathic  disease  of  the  arteries  similar  to  the  frequently  described  "temporal 
arteritis"  and  the  giant  cell  chronic  arteritis  described  by  Gilmour  must  also  be 
considered.  In  any  event  the  evidence  is  clear  in  this  case  that  the  disease  does 
not  interfere  with  the  operative  repair  of  aneurysms  in  the  peripheral  arteries. 
Xot  only  has  healing  been  adequate  but  also  the  absence  of  recurrence  after 
operative  repair  is  noteworthy. 


TRAUMATIC   POPLITEAL   ANEURYSM.  OBLITERATIVE  ENDO- 
ANEURYSMORRHAPHY.    END  RESULT^ 


GABRIEL  P.  SELEY,  M.D. 
CASE  REPORT 

History.  The  patient,  an  adult  male,  was  first  admitted  to  The  Mount  Sinai 
on  July  24,  1924,  complaining  of  pain  in  the  left  foot  and  leg  of  seven  days  dura- 
tion and  swelling  of  the  popliteal  region  for  six  years. 

Six  years  prior  to  admission  he  sufTered  a  through  and  through  war  wound 
(bullet)  of  the  left  knee.  Swelling  appeared  some  time  later  but  the  patient 
remained  symptom-free.  Seven  days  before  admission,  while  walking,  he  was 
seized  with  severe  pain  in  the  left  calf  which  spread  to  involve  the  foot  and 
toe.    Bluish  discoloration  of  several  toes  was  noted. 

Examinalion.  The  left  leg  was  mottled,  purplish-red,  three  toes  were  blue  and  cold  and 
ulcerations  were  present  at  their  tips.  Weak  pulsations  could  be  felt  in  the  dorsalis  pedis 
and  anterior  tibial  arteries.  In  the  left  popliteal  region  there  was  an  irregular  oval  pul- 
sating mass  5  X  .3  inches  in  diameter. 

Operation  (Dr.  H.  Xeuhof).  Immediate  operation  was  performed  under  ether  anesthesia. 
A  fusiform  sac  was  encountered  overlain  by  branches  of  the  popliteal  nerve.  It  was  entered 
and  a  large  lamellated  adherent  thrombus  evacuated.  The  mouths  of  entry  and  exit  of  the 
popliteal  artery  were  shut  off  from  within,  the  excess  sac  wall  ablated,  and  the  aneurysm 
obliterated  by  tier  sutures. 

Course.  The  postoperative  course  was  satisfactory.  Gangrene  of  the  tips  of  the  first 
three  toes  was  present  on  discharge  from  the  hospital.  The  patient  was  readmitted  two 
weeks  later  for  partial  excision  of  the  three  toes. 

Follow-up.  Six  months  after  operation  the  patient  could  walk  several  miles  without 
discomfort.  Two  years  later  there  were  no  symptoms  or  recurrence  of  swelling.  In  1940 
he  was  again  admitted  for  an  appendectomy.  Measurements  at  the  calf  and  ankle  made  at 
this  time  showed  no  difference  between  the  two  sides.  Oscillometric  readings  showed 
slight  diminution  at  the  left  calf.  It  is  now  eighteen  years  since  the  operation  and  the 
patient  is  completely  symptom-free.  Thus,  complete  obliteration  of  the  aneurysm  by  endo- 
aneurysmorrhaphy  afforded  a  perfect  functional  result. 


'  From  the  Surgical  Service  of  Dr.  Harold  Xeuhof.  Presented  May  26,  1942  at  The 
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IXFECTED  TRAUMATIC  FEMORAL  ARTERIOVENOUS  ANEURYSM. 
PROLONGED  STREPTOCOCCUS  VIRIDANS  BACTEREMIA. 
EXCISION.  CUREi 


I.  G.  KROOP,  M.D. 

Bacterial  endophlebitis  occurring  in  an  acquired  arterio\  enous  fistula  usually 
leads  to  a  chronic  fatal  septicemia  as  is  seen  in  subacute  bacterial  endocarditis. 
In  both  instances,  chemotherapy  is  as  yet  of  no  avail  in  the  permanent  steriliza- 
tion of  the  blood  stream.  The  persistence  of  an  endovascular  bacterial  focus 
which  constantly  feeds  organisms  into  the  blood  stream  is  the  reason  for  this 
failure.  In  acquired  infected  arteriovenous  fistula  or  aneurysm,  the  endovas- 
cular focus  is  usually  accessible  to  surgical  treatment  because  the  aneurysm  is  a 
result  of  a  penetrating  trauma  to  a  peripheral  artery  and  vein.  It  is  important, 
before  excision  is  contemplated,  to  be  reasonably  certain  that  there  has  been  no 
secondary  localization  of  bacteria  on  other  endothelial  surfaces.  Thus,  operation 
is  contraindicated  in  mycotic  arteriovenous  aneurysm  during  the  course  of  sub- 
acute bacterial  endocarditis,  unless  there  is  danger  of  rupture  and  death  from 
exsanguination.  It  is  likewise  contraindicated  in  infected  traumatic  arterio- 
venous aneurysm  where  there  is  .secondary  localization  on  the  heart  valves. 

The  case  to  be  presented  fully  reported  elsewhere  (1)  is  the  second  instance  of 
cure  of  .subacute  bacterial  septicemia  following  excision  of  an  infected  arterio- 
venous aneurysm,  the  first  being  reported  by  Hamman  and  Rienhoff  in  1935  (2). 

C.\SE  REPORT 

History.  The  patient,  a  man  aged  26,  without  any  history  of  congenital  or  rheumatic 
heart  disease,  nine  years  before  admission  suffered  a  through-and-through  gunshot  wound 
of  the  left  thigh.  One  year  after  the  injurj-.  there  was  evidence  of  cardiac  decompensation 
resulting  from  the  circulatory  effects  of  an  arteriovenous  aneurysm,  with  symptoms  of 
easy  fatigue,  dyspnea  on  e.xertion,  and  palpitation.  Seven  years  after  the  original  injury, 
symptoms  of  sepsis  began  following  extraction  of  a  tooth  and  dental  reparative  work. 
Chills,  sweats,  fever  to  103°F.,  anorexia,  weight  loss,  and  weakness,  with  episodes  of  pleu- 
ritic pain  and  cough,  continued  for  two  years,  being  uninfluenced  by  sulfanilamide  and 
sulfapyridine. 

Examination.  Clinical  and  laboratory  investigations  pointed  to  a  chronic  sepsis  main- 
tained by  an  infected  arteriovenous  aneurysm.  Repeated  blood  cultures  revealed  strepto- 
coccus viridans.  There  was  no  evidence  of  old  or  recent  valvular  involvement  and  no 
peripheral  embolic  manifestations. 

Operation.  An  infected  arteriovenous  aneurysm  was  excised  (Dr.  A.  S.  W.  Touroff). 
The  pathologist  reported  "An  arteriovenous  aneurysm  showing  subacute  bacterial  endo- 
vasculitis,  numerous  Gram-positive  cocci  being  found  within  the  vegetations." 

Course:  Convalescence  was  uneventful  with  negative  blood  cultures,  gain  in  weight,  and 
disappearance  of  all  symptoms  of  cardiac  insufficiency  and  sepsis. 

Nine  days  after  discharge  from  the  hospital  the  patient  was  again  admitted  because  of 
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abdominal  pain,  diarrhea,  fever,  and  splenomegaly,  .\fter  an  eight  day  period  of  study 
which  failed  to  reveal  the  cause  of  fever,  the  old  operative  site  was  explored  for  the  possi- 
bility of  residual  thrombophlebitis  despite  negative  blood  cultures.  The  common  femoral, 
the  upper  portion  of  the  superficial  femoral,  and  stump  of  the  deep  femoral  vein  were  excised 
as  a  precautionary  measure.  The  pathologist  could  find  no  evidence  of  thrombophlebitis. 
Following  operation  recoverj'  ensued  rapidly.  Fifteen  months  have  elapsed  and  the  pa- 
tient remains  entirely  well. 
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MALIGNANT  HYPERTENSION— TWO  AND  ONE-HALF  YEARS 
AFTER  OFERATIONi 


HENRY  DOLGER,  M.D. 
CASE  REPORT 

History  (Adm.  453067).  A  forty  year  old  female  physician  was  admitted  to 
the  hospital  on  February  16,  1940.  She  had  had  erythema  nodosum  at  22,  and 
scarlet  fever  at  28  years  of  age.  The  latter  was  followed  by  a  two  day  period 
of  albuminuria  without  other  manifestations  of  nephritis.  In  1939  she  was 
admitted  to  the  gynecological  service  for  investigation  of  metrorrhagia  on  a 
functional  basis,  and  at  that  time  hj-pertension  was  first  noted,  the  blood  pres- 
sure being  210  sj'stolic  and  110  diastolic.  There  were  no  symptoms  referable 
to  the  hypertension  then. 

On  this  admission  she  complained  of  frontal  and  temporal  headache,  vertigo, 
morning  nausea,  failing  memorj^,  impaired  mental  faculties,  extreme  nervousness 
and  depression  of  one  year's  duration.  For  six  weeks  prior  to  admission  she 
had  noted  the  onset  of  dyspnea,  palpitation,  and  substernal  oppression  on  exer- 
tion, intermittent  ankle  edema,  and  nocturia.  The  precordial  pain  was  intense, 
and  radiated  through  to  the  back.  She  was  forced  to  abandon  her  medical 
work,  being  completely  incapacitated. 

Examination.  The  patient  was  a  well  developed  and  well  nourished  woman.  There  was 
moderate  exophthalmos  and  myopia.  The  fundi  revealed  irregular  narrowing  of  the  "silver 
wire"  arteries  with  definite  arteriovenous  compression,  but  no  exudates  or  hemorrhages. 
The  heart  was  enlarged  to  the  left  with  blowing  systolic  murmurs  being  present  at  both 
apex  and  base,  in  addition  to  an  accentuated  ringing  aortic  second  sound.  There  was 
moderate  sclerosis  of  the  radial  arteries.  The  blood  pressure  was  220  systolic  and  120 
diastolic.  The  liver  edge  was  not  palpable.  There  was  no  cyanosis,  and  edema  of  the 
ankles  was  slight.    The  patient  was  depressed,  anxious,  and  agitated. 

Laboratory  data.  The  maximum  urinary  concentration  was  1.020,  and  there  was  one  plus 
albuminuria  with  a  small  number  of  hyaline  casts.  The  blood  urea  nitrogen,  venous  pres- 
sure, saccharin  time  and  phenosulphophthalein  excretion  were  all  normal.  The  electro- 
cardiogram revealed  no  evidence  of  myocardial  damage. 

Operation  (Dr.  H.  Neuhof).  A  right  thoracic  splanchnicectomy  was  performed,  the 
main  splanchnic  trunk  being  excised  extrapleurally.  Because  of  a  rent  in  the  pleura  made 
during  the  dissection  of  the  trunk,  the  patient  developed  a  hemopneumothorax  postopera- 
tivelj'.  There  was  a  stormy  postoperative  course  which  subsided  after  the  aspiration  of 
fluid  and  air.  Immediateh'  following  operation  the  blood  pressure  fell  to  extremely  low 
levels  but  within  twenty-four  hours  it  had  risen  to  114  systolic  and  64  diastolic.  It  rose 
gradually  during  the  postoperative  period  to  levels  around  those  obtained  on  admission. 

Three  weeks  later  the  left  side  was  subjected  to  the  splanchnicectomy.  The  main 
splanchnic  trunk  was  exposed  and  the  the  dissection  was  carried  down  across  the  diaphragm 
to  include  the  left  semilunar  ganglion.  Postoperatively  the  blood  pressure  fell  to  90  sys- 
tolic and  50  diastolic,  but  the  general  condition  was  excellent.    By  the  second  week  the 


1  From  the  Surgical  Service  of  Dr.  Harold  Neuhof.  Presented  May  26,  1942  at  The 
Mount  Sinai  Hospital  as  part  of  a  Symposium  on  Surgical  Aspects  of  Cardiovascular  Le- 
sions, under  the  auspices  of  the  Thoracic  Group. 
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blood  pressure  had  risen  to  160  systolic  and  100  diastolic.  The  patient  was  then  permitted 
out  of  bed,  and  when  discharged  on  the  third  week  after  the  seQpnd  stage,  the  blood  pressure 
was  ISO  systolic  and  110  diastolic. 

Course.  Since  operation  the  blood  pressure  has  persistently  remained  high,  yet  there  is 
the  most  striking  improvement  both  subjectively  and  objectively.  Immediately  following 
the  first  stage  there  was  noted  the  complete  disappearance  of  headache,  nausea,  and  vertigo. 
After  leaving  the  hospital  there  was  complete  recovery  of  capacity  for  work.  The  patient 
undertook  an  arduous  medical  position  which  demanded  unusually  long  hours  (sixteen 
consecutive  hours  of  work  every  other  day).  Despite  such  a  strenuous  program  she  feels 
completely  asymptomatic.  She  has  had  no  further  precordial  distress  or  dyspnea.  The 
insufferable  insomnia  has  completely  disappeared.  The  impaired  memory,  the  dulled 
mental  faculties,  the  nervousness  and  anxiety  have  also  disappeared.  The  fundi  reveal 
no  change  in  the  arteries  but  there  is  no  longer  any  arteriovenous  compression,  .\lbumin- 
uria  has  also  disappeared. 

COMMENT 

Although  there  has  been  no  significant  reduction  in  blood  pressure,  there  can 
be  no  doubt  that  the  operation  was  successful  in  arresting  the  acceleration  of 
the  malignant  phase  of  essential  hypertension  in  this  patient.  The  literature 
affords  no  explanation  for  the  discrepancy  between  the  inialtered  blood  pressure 
postoperatively  and  the  striking  amelioration  of  the  accompanying  symptoms 
and  signs.  The  remarkable  clinical  improvement  evident  in  patients  subjected 
to  this  procedure  warrants  more  widespread  application  of  surgical  measures  to 
a  group  of  patients  heretofore  abandoned  to  their  fate. 


PAROXYSMAL  HYPERTENSION  CAUSED  BY  PHEOCHROMO- 
CYTOMA  OF  THE  ADRENAL  GLAND.  ADRENALECTOMY' 


WILLIAM  H,  MEXCHER,  M.D. 

The  following  case  is  presented  because  it  represents  a  type  of  hypertension 
which  is  remediable  by  surgery.  The  basis  for  the  paroxysmal  type  of  hyper- 
tension is  a  pheochromocytoma  or  a  hormonal  producing  tumor  of  chromaffin 
nature  and  arising  from  the  medullary  portion  of  the  adrenal  gland. 

The  symptom  complex  produced  by  these  tumors  depends  on  the  discharge 
of  large  amounts  of  adrenalin-like  or  pressor  substance  into  the  general  circula- 
tion and  is  well  illustrated  in  the  case  reported  below.  The  diagnosis  of  this 
type  of  tumor  is  based  on  one  or  more  of  the  following:  1)  The  typical  symp- 
tomatology in  spontaneous  or  induced  attacks;  2)  various  tests  producing  a 
pressor  response;  3)  the  detection  in  the  blood  at  the  height  of  an  attack,  by 
perfusion  tests,  of  pressor  substance;  4)  the  diagnosis  and  localization  of  the 
tumor  by  perirenal  insufflation  of  gas. 

Following  the  removal  of  the  tumor  no  further  attacks  occur  and  pressor 
response  no  longer  occurs. 

CASE  REPORT 

History.  The  patient  was  a  23  year  old  Puerto  Rican  girl.  Two  and  one-half  years 
before  admission  to  this  hospital,  she  began  to  have  episodes  of  severe  frontal  and  occipital 
headaches,  accompanied  by  dizziness,  weakness,  epigastric,  back  and  neck  pain,  and  non- 
projectile  vomiting.  Six  months  later  the  attacks  became  more  frequent  and  were  asso- 
ciated with  choking  sensations,  dyspnea,  orthopnea,  palpitation,  blanching  of  the  extremi- 
ties and  face,  and  sweating.  During  one  such  attack  she  was  taken  to  a  hospital  where  she 
was  thought  to  have  a  paroxysmal  tachycardia.  Thereafter  attacks  occurred  at  about 
monthlj-  intervals,  most  frequently  at  the  end  of  menses.  These  attacks  were  always 
similar,  lasted  from  fifteen  minutes  to  a  few  hours,  and  were  followed  by  a  day  of  weakness, 
dizziness,  and  mild  headache.  A  year  and  a  half  before  admission  to  The  Mount  Sinai 
Hospital  she  had  a  verj-  severe  attack,  associated  with  marked  dyspnea  and  orthopnea,  and 
she  apparently  collapsed.  She  was  treated  for  shock,  received  oxygen,  and  was  better  the 
next  day.  Though  observed  in  a  hospital  for  several  weeks,  again  no  definite  diagnosis  was 
reached.  Eleven  months  before  admission  here  she  was  readmitted  to  another  hospital 
during  a  severe  attack,  and  was  observed  for  five  months,  during  which  period  a  number  of 
typical  attacks  occurred.  Because  her  blood  pressure  rose  to  high  levels  during  the  attacks 
a  pheochromocytoma  was  suspected.  During  the  first  attempt  to  explore  the  left  adrenal 
region,  the  induction  of  anesthesia  precipitated  a  severe  attack  and  a  phlebotomy  was 
performed,  apparently  because  of  signs  of  pulmonary  edema.  Shortlj'  thereafter,  the  left 
adrenal  was  successfully  explored  but  no  tumor  was  found  and  normal  adrenal  tissue  was 
removed  on  biopsy.  Postoperatively  she  continued  to  have  frequent  mild  attacks  as 
before,  although  she  remained  free  of  serious  attacks  for  about  seven  months.  Ten  days 
before  admission  a  number  of  severe  attacks  occurred  in  rapid  succession  and  she  was 
referred  to  this  Hospital  by  her  physician. 


»  From  the  Urologic  Service  of  Dr.  A.  Hyman.  Presented  May  26,  1942  at  The  Mount 
Sinai  Hospital  as  part  of  a  Symposium  on  Surgical  Aspects  of  Cardiovascular  Lesions,  under 
the  auspices  of  the  Thoracic  Group. 
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Examination.  The  patient  was  a  frail  but  fairly  well  nourished  girl  with  moderate  pallor. 
The  pupils  were  round,  regular,  and  equal.  The  fundi  showed  slight  narrowing  of  the  arte- 
ries and  somewhat  hj'peremic  discs  with  indistinct  margins.  The  heart  was  not  enlarged 
or  overactive  and  the  second  aortic  sound  equaled  the  second  pulmonic  sound.  The  periph- 
eral arteries  appeared  slightly  thickened.  The  blood  pressure  was  140  systolic  and  100 
diastolic  in  both  arms  and  170  systolic  and  110  diastolic  in  the  legs.  The  abdomen  was 
soft  and  no  masses  were  palpable.  The  left  biceps  reflex  was  more  active  than  the  right; 
the  right  ankle  jerk  and  knee  jerk  were  greater  than  the  left. 

Laboratory  data.  Blood:  hemoglobin,  83  per  cent;  red  blood  cells,  -1,200,000;  white  blood 
cells,  7,000  with  64  per  cent  segmented  polymorphonuclear  leucocytes,  1  per  cent  non-seg- 
mented forms,  27  per  cent  lymphocytes,  6  per  cent  monocytes,  1  per  cent  eosinophiles,  1 
per  cent  basophiles;  platelets,  270,000.  Wassermann  reaction,  negative.  Blood  sugar, 
90  mg.  per  cent;  urea  nitrogen,  14  mg.  per  cent;  cholesterol,  230  mg.  per  cent;  icteric  inde.x, 
3;  uric  acid  8.1  mg.  per  cent.  Urine:  Specific  gravity,  1.036;  faint  trace  of  albumin;  8-10 
white  blood  cells  to  the  low  power  field;  an  occasional  red  blood  cell.  An  electrocardiogram 
on  admission  showed  a  sinus  tachycardia,  high  QRS,  RT,,  o,  and  3,  depressed  and  Tj  in- 
verted. X-ray  examination  of  the  abdomen  showed  the  right  kidney  to  be  normal  in  posi- 
tion and  size;  the  left  kidney  was  not  clearly  delineated.  X-ray  examination  of  the  chest 
showed  no  abnormality  of  the  lungs.  Intravenous  pyelography  showed  the  right  kidney 
to  be  relatively  small;  the  pelvis  and  calyces  were  within  limits;  the  left  upper  urinary  tract 
was  incompletely  outlined  but  appeared  normal. 

Course.  During  her  stay  in  the  hospital,  the  patient  had  frequent  attacks,  most  of  which 
were  spontaneous  and  a  few  induced.  The  attacks  varied  in  severity  from  an  hour  or  more, 
to  the  most  severe  ones  lasting  36  hours.  Between  attacks  the  patient's  blood  pressure  was 
usually  moderately  elevated,  ranging  from  140  to  160  systolic,  and  90  to  110  diastolic.  On  a 
few  occasions,  however,  the  pressure  was  entirelj'  normal.  A  typical  attack  was  charac- 
terized by  the  sudden  onset  of  palpitations,  pounding  headaciio,  blanching  of  the  face  and 
extremities,  abdominal  cramps,  nausea  and  repeated  \()niiting,  and  eventually  marked 
diaphoresis.  Blood  pressure  readings  taken  shortly  after  the  onset  of  these  symptoms 
invariably  showed  extreme  elevation,  frequently  over  310  systolic  (the  upper  limit  of  the 
manometer)  and  180  diastolic.  When  the  attack  continued  beyond  8  to  12  hours,  during 
which  period  the  patient  continued  to  complain  bitterly  of  pounding  headache,  palpitation, 
abdominal  pain  and  vomiting,  a  remarkable  chain  of  events  ensued.  The  major  peripheral 
arteries  then  showed  progressive  constriction,  the  pulse  becoming  of  very  small  amplitude, 
until  it  was  entirely  obliterated,  both  by  palpation  and  oscillometric  determination.  The 
extremities,  including  the  nose  and  ears,  became  extremely  pale,  cold,  and  cyanotic.  The 
temperature  of  the  skin  determined  by  means  of  the  Dcrmotherm,  fell  as  much  as  7.6°C. 
Profuse  diaphoresis  over  the  trunk  and  face  was  always  present  at  this  time  and  there  was 
usually  marked  tachycardia,  reaching  130  per  minute.  The  neck  veins  sometimes  appeared 
distended,  and  the  patient  often  complained  of  dyspnea.  The  venous  pressure  in  the  ante- 
cubital  vein,  however,  was  found  to  be  normal  during  the  early  part  of  one  attack,  and 
during  a  later  stage  collapse  and  constriction  of  the  veins  of  the  extremities  were  so  great 
that  venipuncture  became  impossible. 

During  the  height  of  an  attack,  with  a  blood  pressure  of  270  systolic  and  150  diastolic, 
the  fundal  arteries  were  somewhat  thinner  than  normal  with  a  bright  irregular  reflex 
and  were  quite  irregular  in  caliber.  They  indented  the  veins  slightly  and  there  was 
a  general  slight  propulsive  pulsation.  The  veins  were  also  irregular  in  caliber,  and  were 
somewhat  dilated.  l'rinaly.ses  during  an  attack  regularly  showed  an  increase  in  albumin  to 
3  plus,  and  the  appearance  of  red  blood  cells,  white  blood  cells  and  casts.  Slight  glycosuria 
was  noted  once.  The  blood  sugar  was  not  found  to  be  elevated  on  the  one  occasion  it  was 
possible  to  do  a  venipuncture.  Electrocardiograms  during  an  attack  showed  a  sinus  tachy- 
cardia, high  QRS,  depressed  RTi,  2,  and  3  segments,  and  inverted  Ti.  Eventually,  after 
24  to  36  hours,  the  patient  showed  evidence  of  peripheral  vascular  collapse,  with  blood 
pressure  readings  obtained  as  low  as  76  systolic  and  60  diastolic  hemoconcentration,  as 
demonstrated  by  a  hematocrit  53  per  cent,  tachycardia  and  torpor,  while  the  evidences  of 
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diminished  blood  flow  through  the  extremities  persisted.  The  state  of  shock  would  last 
several  hours  and  then  gradually  the  peripheral  pulses  would  become  fuller  and  slow,  the 
extremities  warm,  the  blood  pressure  would  rise  to  normal  levels  and  the  systemic  tempera- 
ture would  fall  until  the  whole  cycle  was  repeated  with  the  next  severe  paroxysm. 

Induction  of  the  attacks.  The  usual  stimuli  for  sympathetic  discharge  were  found  to 
produce  attacks  readily.  In  analyzing  the  precipitating  factors  in  the  spontaneous  attacks, 
it  was  found  that  they  had  occurred  during  fear,  anger,  excitement,  sexual  intercourse, 
before  meals  when  blood  sugar  undoubtedly  was  falling,  and  during  the  induction  of  anes- 
thesia, when  asphyxia  was  probably  a  factor. 

Similarly,  induced  attacks  were  brought  on  by  analogous  procedures.  A  change  from 
the  prone  to  the  sitting  posture  resulted  in  a  rise  of  blood  pressure  from  150  systolic  and 
110  diastolic  to  175  systolic  and  125  diastolic.  Standing  then  led  to  a  prompt  fall  in  pressure 
to  155  systolic  and  110  diastolic,  and  then  a  rapid  rise,  reaching  a  peak  of  305  systolic  and 
170  diastolic;  in  15  minutes,  with  a  pulse  of  80  per  minute.  Massage  of  the  carotid  sinus 
during  this  maximum  rise  caused  a  prompt  fall  in  blood  pressure  to  160  systolic  and 
115  diastolic  which,  however,  immediately  rose  on  discontinuing  the  stimulation,  demon- 
strating the  reflex  pathways  to  be  intact  and  at  least  potentially  active.  On  reclining,  the 
blood  pressure  returned  to  normal  only  after  several  hours.  Hyperventilation  for  3  minutes 
caused  a  rise  in  blood  pressure  from  170  systolic  and  110  diastolic  to  305  systolic  and  160 
diastolic,  the  pressure  not  returning  to  its  initial  value  at  the  end  of  one  hour.  In  this 
instance  mechanical  massage  of  the  tumor  may  also  have  played  a  role,  since  at  operation 
the  tumor  was  found  to  be  adherent  to  the  diaphragm.  Cold  and  pain,  produced  by  immer- 
sion of  the  hand  in  ice  water  for  2  minutes,  caused  a  rise  in  pressure  from  135  systolic  and 
98  diastolic  to  200  sj'stolic  and  135  diastolic  within  3  minutes,  and  this  pressure  was  main- 
tained for  over  one  hour.  Attempts  to  produce  paroxysms  by  massaging  the  abdomen 
were  uniformly  unsuccessful.  Studies  with  insulin,  adrenalin,  histamine,  and  other  drugs 
were  not  carried  out  because  of  the  severity  of  the  paroxysms.  A  sugar  tolerance  test  had 
to  be  omitted  for  the  same  reason. 

Differential  blood  pressures  between  the  brachial  artery  and  the  digital  arteries  during 
an  attack,  showed  a  difference  of  between  100  and  120  mm.  of  mercury  as  compared  with 
50  mm.  of  mercury  after  removal  of  the  tumor,  which  is  within  normal  limit.  This  high 
differential  is  characteristic  of  the  hypertension  produced  by  adrenalin. 

All  measures  employed  to  terminate  attacks  were  without  avail.  Ergotamine  tartrate 
which  is  an  antagonist  to  adrenalin  was  completely  ineffectual  in  doses  of  1  mg.  intra- 
venously. Sodium  amytal  and  other  rapidly  acting  barbiturates  gave  only  slight  symp- 
tomatic relief,  but  did  not  appear  to  shorten  the  attacks  or  to  lower  the  blood  pressure 
except  transiently. 

Roentgenologic  demoyistration  of  the  tumor.  Perirenal  insufflation  was  performed.  In- 
stillation of  550  cc.  of  oxygen  into  the  right  perirenal  space  was  carried  out  without  any 
untoward  reaction.  X-ray  examination  revealed  a  suspicious  mass  in  the  right  adrenal 
area,  the  lower  portion  of  which  was  flattened  and  caused  flattening  of  the  upper  pole  of 
the  kidney. 

Pre-operative  preparation.  Because  of  the  dangers  of  emotional  excitement,  preparations 
were  made  to  "steal"  the  adrenal.  Avertin  was  given  as  a  basal  anesthetic.  The  patient 
was  given  desoxycorticosterone  acetate  intramuscularly  and  saline  intravenously  pre- 
operatively,  adrenal  cortical  extract  intravenously  during  the  operation,  and  adrenalin 
and  adrenalin-in-oil  during  and  after  the  operations. 

Operation.  Adrenalectomy  for  pheochromocytoma  of  the  right  adrenal  gland  was  per- 
formed under  cyclopropane  anesthesia. 

Through  a  five  inch  right  lumbar  incision  the  renal  area  was  exposed,  the  kidney  was 
mobilized  and  retracted  downwards.  The  adrenal  area  was  found  to  be  the  seat  of  a  tumor 
the  size  of  a  large  plimi.  The  twelfth  rib  was  then  excised  in  order  to  afford  more  adequate 
exposure  of  the  adrenal  area.  A  tiny  perforation  in  the  pleura  was  immediately  closed  by 
sutures. 

The  tumor  was  round,  semi-soft  and  was  attached  to  the  upper  pole  of  the  kidney.  The 
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kidney  and  tumor  were  separated  easily  from  each  other  and  the  tumor  was  thus  well  out- 
lined and  mobilized.  The  inferior  vena  cava  was  easily  seen  as  well  as  the  blood  supply  of 
the  adrenal.  This  supply  consisted  of  the  adrenal  vein  from  the  renal  vein,  another  adrenal 
vein  directly  from  the  inferior  vena  cava,  and  smaller  twigs  coming  directly  from  the 
diaphragm  to  which  the  tumor  was  somewhat  adherent. 

At  the  onset  of  operation  the  blood  pressure  was  120  systolic.  As  soon  as  the  tumor  was 
palpated,  the  blood  pressure  rose  to  220  systolic  at  which  level  it  was  maintained  almost 
constantly  until  the  last  vessel  running  to  the  adrenal  gland  was  tied.  Within  a  few  minutes 
after  tying  off  of  the  last  vessel,  the  blood  pressure  dropped  precipitously  to  110  and  then 
further  down  to  70  systolic.  The  tumor  was  easily  removed.  The  kidney  was  replaced 
into  position  after  placement  of  two  iodoform  packings  to  the  adrenal  area.  The  wound 
was  closed  with  interrupted  figure-of-eight  chromic  sutures. 

Postoperative  course.  During  the  first  twelve  hours  postoperatively  the  blood  pressure 
ranged  between  70  and  90  systolic  and  50  and  65  diastolic,  but  the  patient's  general  condi- 
tion was  relatively  good.  Thereafter,  the  blood  pressure  was  maintained  at  about  100 
systolic  and  60  diastolic,  and  her  course  was  uneventful.  The  patient  became  entirely  free 
of  spontaneous  and  induced  attacks. 

On  examination  three  months  after  the  operation,  she  had  gained  twenty  pounds  in 
weight.  Subsequently  the  patient  became  pregnant.  Her  period  of  gravidity  was  un- 
eventful. 

Pathology.  The  specimen  consisted  of  a  greatly  enlarged  adrenal  gland  weighing  31  Gm. 
On  section,  "the  enlargement  of  the  gland  is  seen  to  be  due  to  the  presence  of  a  tumor  which 
occupies  the  central  portion  of  the  gland  and  uniformly  expands  it.  The  golden  yellow 
cortex  is  distinctly  visible  over  the  surface  of  the  tumor  as  a  narrow  zone  varying  in  thick- 
ness from  less  than  a  millimeter  to  3  mm.  in  thickness.  Microscopically,  the  tumor  had  the 
characteristic  structure  of  a  pheochromocj^toma. 

Bioassay.  Bioassay  of  the  tumor  showed  each  gram  of  tumor  caused  a  reaction  in  the 
denervated  cat's  iris,  equivalent  to  that  caused  by  8  mg.  of  adrenalin. 
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Chapter  2 

THE  BIOLOGY  OF  HYPERTENSION  OF  THE  GREATER  CIRCULATION 

In  a  recent  publication  (1)  the  following  currently  recognized  causes  of  hyper- 
tension of  the  greater  circulation  were  discussed:  1)  psychological;  2)  sequelae  of 
persistent  Graves'  syndrome;  3)  renal  disease;  4)  adrenal  blastomata  or  para- 
gangliomata ;  5)  congenital  peripheral  resistances ;  6)  increased  intracranial  pres- 
sure; 7)  carotid  sinus  dysfunctions;  8)  lead  poisoning;  9)  Gushing  syndrome. 
Of  these  all  but  the  first  two  represent  processes  in  which  morbid  anatomy  comes 
first  and  hypertension  follows.  In  the  hypertension  of  psychologic  origin  or  in 
that  following  persistent  Graves'  syndrome,  the  hypertension  is  primary  in  the 
sense  that  it  is  the  first  clinical  manifestation  and  for  this  reason  the  term  essential 
hypertension  has  been  applied. 

Elsewhere  (2)  I  have  discussed  more  fully  the  attributes  of  patients  with 
essential  hypertension.  Psychically,  they  represent  the  antithesis  of  the  child 
in  mental  make-up.  They  do  not  play  and  they  do  not  exercise.  They  live 
compact,  crowded  lives  with  none  or  few  avocations;  they  are  insecure,  mentally 
inelastic,  look  far  forward  into  the  future  and  so  construct  their  life  plan.  Their 
mental  horizon  is  narrow  but  within  this  range  they  pursue  their  aims  with  a 
grim  determination.  Physically,  individuals  with  hypertension  tend  to  be  short, 
small  necked,  stocky  individuals,  unathletic  in  type  and  usually  overweight  but 
not  necessarily  obese.  Statistics  are  eloquent  (3)  that  weight  is  a  conditioning 
influence  upon  the  development  of  hypertension,  especially  with  advancing  years. 
Testimony  is  strong  that  there  is  a  familial  tendency  to  develop  hypertension 
(O'Hare,  Walker  and  Vickers  (4),  Weitz  (5))  but  how  far  this  is  the  result  of 
genotypic  or  environmental  influences  it  is  difficult  to  say.  There  has  been  a 
definite  increase  in  incidence  of  hypertension  in  the  last  few  decades,  if  one  may 
judge  by  the  present  appalling  increase  in  mortality  from  the  cardiovascular-renal 
syndrome.  I  believe  this  increase  is  the  result  of  the  increasing  stresses  and 
strains,  economic  and  social,  that  modern  civilization  entails.  As  evidence, 
we  cite  the  striking  increase  in  hypertensive  disease  in  the  northern  Negro, 
whereas  in  the  heart  of  Africa  hypertension  is  almost  unknown  (Donnison  (6)). 

In  other  words,  essential  hypertension,  like  an  infection,  is  the  result  of  a 

*  This  is  the  second  in  a  series  of  essaj^s  by  Dr.  Eli  Moschcowitz  in  which  an  attempt  is 
made  to  interpret  certain  forms  of  chronic  disease  from  the  biologic  viewpoint  as  opposed 
to  the  current  trend  toward  rigid  classifications  implying  a  concept  of  disease  as  a  more  or 
less  static  phenomenon. 

According  to  present  plans  these  essays  will  appear  in  consecutive  issues  of  the  Journal 
OF  The  Mount  Sin.u  Hospital.  It  is  also  quite  probable  that  when  the  publication  of  the 
projected  series  of  essays  is  completed,  the  several  installments  will  be  assembled  and 
printed  in  a  monograph,  should  the  demand  for  such  a  volume  justify  the  step. — Ed. 
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background  and  an  insult.  There  has  been  a  strong  trend  in  recent  years  to 
view  essential  hypertension  as  a  psychosomatic  disease. 

The  biologic  evolution  of  essential  hypertension  is  manifold.  Clinically  it  is 
manifested  by  one  or  more  evidences  of  the  cardiovascular-renal  sjoidrome  which 
is  a  compound  of  a  host  of  anatomical  and  functional  characters.  The  latter  are 
partly  the  result  of  the  anatomical  changes  and  partly  due  to  the  stresses  and 
strains  that  the  hypertension  imposes  upon  the  cardiovascular  system. 

TABLE 

Cerebral  arteriosclerosis  (softening,  apoplexy) 
Retinal  arteriosclerosis  (retinopathy) 
^left  failure  — >  right  failure 


coronary  arterio- 


sclerosis • 


closure 


Heart 


\ 


myocardial  failure 


arrvthmia  faili 


Tension  'arteriosclerosis  or  |  '  mitral  or  aortic  dilatation  failure 

Hypertension  jarteriocapillary     \  Pancreatic  arteriosclerosis  — >  sclerosis  of 
fibrosis.  islands  of  Langerhans  — >  diabetes 

I  Renal  arteriosclerosis — >  renal  insufficiency 
I  \ 

malignant  nephrosclerosis 
(uremia) 

Splanchnic  arteriosclerosis  — >  abdominal  angina 
General  arteriosclerisis  — >  senile  atrophy  and  cachexia 
Arteriosclerosis  of  the  peripheral  vessels  of 
the  extremitities  ^intermittent  claudication 
\ 

[  gangrene 

This  table  illustrates  why  the  different  evolutions  of  hypertension  and  arteriosclerosis 
are  seldom  biologically  pure.  Combinations  of  these  manifestations  are  the  rule  rather 
than  the  exception. 

Why  one  or  the  other  organs  should  be  predominantly  involved  in  such  a  generalized 
process  is  an  intriguing  problem.  The  concept  of  Organrninderwertting  only  begs  the  ques- 
tion. Xor  has  the  problem  of  the  different  tempo  ranging,  in  musical  terms,  from  adagio 
to  presto  that  hypertension  undergoes,  been  satisfactorily  explained. 


The  primary  anatomical  event  is  arteriosclerosis  which  at  first  is  strictly 
limited  to  the  vessels  of  the  greater  circulation.  The  proof  that  arteriosclerosis 
follows  hypertension  and  does  not  precede  it,  lies,  as  I  have  pointed  out  in 
Chapter  I,  in  the  independence  in  incidence  between  arteriosclerosis  of  the  greater 
and  pulmonary  circulation.  Unfortunately,  in  the  past  the  study  of  arterio- 
sclerosis has  l)een  largely  confined  to  the  vessels  of  the  greater  circulation  but  if 
simultaneous  observations  are  made  upon  the  vessels  of  both  circulations,  it  will 
be  discovered  that  as  a  rule  arteriosclerosis  is  present  only  in  the  greater  circula- 
tion and  not  in  the  pulmonaiy  and  vice  versa,  and  when  both  are  present  simul- 
taneously it  is  the  exception  rather  than  the  rule.    Arteriosclerosis  of  the  pul- 
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monary  circulation  is  practically  confined  to  the  conditions  I  have  outlined  in 
Chapter  I,  namely,  to  mechanisms  that  produce  an  increased  pressure  in  the 
pulmonary  circuit,  such  as  mitral  disease,  emphysema,  a  failing  heart,  etc.  The 
argument  has  been  frequently  advanced  that  arteriosclerosis  cannot  be  due  to 
hypertension  because  it  is  so  frequently  present  with  normal  pressures,  the  so- 
called  "senile"  or  "decrescent"  arteriosclerosis  of  Allbutt.  These  observers  fail 
to  consider  that  hypertension  is  not  an  absolute  but  a  relative  value  and  repre- 
sents an  exaggeration  of  the  normal  intravascular  tension. 

The  reason  why  the  pulmonary  artery  is  comparatively  free  from  arterio- 
sclerosis is  because  the  normal  pressure  in  the  pulmonary  artery  is  only  one-sixth 
that  of  the  aorta  (Starling  (7)).  Even  when  the  pressure  in  the  pulmonary 
artery  is  raised  to  its  highest  value,  it  probably  never  approaches  the  systemic 
pressure,  so  that  if  such  pressures  can  produce  gross  arteriosclerosis  of  the  pul- 
monary artery,  there  is  every  reason  for  assuming  that  the  normal  systemic  pres- 
sure, given  sufficient  time,  can  produce  arteriosclerosis  of  the  greater  circulation. 
In  other  words,  arteriosclerosis  in  the  anatomical  sense  is  a  normal  involutionary 
process.  Hypertension  brings  it  sooner  (accounting  for  practically  all  cases  of 
juvenile  arteriosclerosis)  and  intensifies  the  process. 

These  remarks  apply  only  to  what  may  be  termed  gross  arteriosclerosis,  that 
is,  lesions  that  are  \  isil)le  to  the  naked  eye,  which  are  present  in  every  human 
being  after  the  twentieth  year.  (Monckeberg  (8)).  Microscopically,  arterio- 
sclerosis may  be  said  to  begin  at  birth,  a  process  that  may  be  termed  "physiologi- 
cal ageing."  At  birth,  the  intima  of  the  elastic  arteries  is  exceedingly  thin,  con- 
sisting only  of  an  endothelial  layer  lying  almost  directly  upon  delicate  elastic 
lamina.  With  age,  the  intima  thickens  from  6  microns  at  birth  to  190  at  the  age 
of  70  (Schafer  (9)).  Splitting  of  the  elastica  occurs  as  early  as  the  second  year 
(Hallenberger  (10))  and  progressively  increases  with  age.  The  media  also 
thickens  with  the  growth  of  the  body  from  650  microns  at  birth  to  1111  at  the 
age  of  70  (Schafer  (9)).  These  changes  have  been  noted  in  most  of  the  vessels  of 
the  body  (for  references  see  Moschcowitz  (1)).  Now  the  essential  lesions  of 
arteriosclerosis  are  thickening  of  the  intima,  splitting  of  the  elastica  and  hyper- 
trophy of  the  muscular  coat,  the  last  especially  prominent  in  the  presence  of 
hypertension.  (Atheroma,  in  my  opinion,  is  only  a  facultative  lesion  in  arterio- 
sclerosis, as  shown  by  its  practical  absence  in  arteriolosclerosis).  These  hyper- 
plastic processes  may  therefore  be  regarded  as  the  juvenile  expressions  of  the 
matured  lesions  and  represent  compensatory  mechanisms  for  the  progressive 
increase  in  intravascular  pressure  that  proceeds  from  birth  to  old  age  (Aschoff 
(11)).  As  evidence  we  cite  the  intensification  of  these  processes  in  the  presence 
of  hypertension.  The  term  "hyperplastic"  arteriosclerosis  (Evans  (12))  is  aptly 
applied.  In  other  words,  physiological  ageing  and  functional  adaptation  merge 
imperceptibly  into  anatomical,  but  not  necessarily  into  clinical  disease. 

Identical  processes  are  at  work  in  the  genesis  of  phlebosclerosis.  In  every 
instance  of  true  phlebosclerosis,  a  condition  that  causes  an  increased  pressure 
within  the  vein  may  be  predicated  (13). 

Furthermore,  analogous  processes  and  mechanisms  are  in  evidence  in  the 
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capillaries  of  certain  organs.  Sclerosis  of  the  capillaries  has  been  especially 
studied  in  the  lung,  the  kidney,  the  pancreas  and  in  the  liver.  In  the  lung, 
especially,  the  biology  of  the  lesion  can  be  easily  studied  (13)  in  hypertension  of 
the  pulmonary  circulation,  from  a  simple  dilatation  with  fibrosis  and  perhaps 
hyalinization  of  the  walls  of  the  alveoli  in  the  earliest  stages  to  extensive  fibrosis 
and  obliteration  of  the  walls  and  perhaps  reversion  to  the  embryonal  tj'^pe  of  lung 
in  the  advanced  phases.  These  capillary  lesions  are  always  accompanied  by  gross 
arteriosclerosis  of  the  pulmonary  vessels.  In  the  pancreas,  fibrosis  and  hyaliniza- 
tion of  the  capillaries  of  the  islands  of  Langerhans  are  practically  alwaj's  asso- 
ciated with  gross  arteriosclerosis  of  the  larger  vessels.  In  the  kidney,  sclerosis 
and  hyalinization  of  the  capillaries  identical  in  morphology  to  those  in  the  lung 
and  pancreas  are  exceedingly  common  especially  in  association  with  hypertension 

(14)  ,  and  again  is  accompanied  by  gross  arteriosclerosis  of  the  renal  vessels.  In 
the  liver,  the  capillaries  around  the  central  veins  show  sclerosis  and  is  progressive 
not  only  with  the  duration  of  the  malady,  but  also  with  the  intensity  of  the 
hypertension  of  the  pulmonary  circuit  as  gauged  by  clinical  standards.  It  is 
most  pronounced,  for  instance,  in  tricuspid  disease,  when  the  pressure  in  the 
right  heart  must  be  unusually  high.  The  intensification  and  spread  of  the 
capillary  sclerosis  is  responsible,  to  my  view,  for  the  genesis  of  cardiac  cirrhosis 

(15)  .  This  hepatic  capillary  sclerosis  only  occurs  with  hypertension  of  the  pul- 
monary circuit,  and  the  mechanism  of  its  development  is  due  to  the  transmission 
backward  of  the  pressure  into  the  vena  cava,  thence  to  the  hepatic  veins  and 
finally  to  the  capillaries  around  the  central  veins.  Whenever  this  capillary 
sclerosis  is  marked,  especially  in  the  stage  of  cardiac  cirrhosis,  the  hepatic  veins 
show  a  marked  phlebosclerosis. 

In  summation,  the  lesions  in  these  organs  represent  a  true  arteriocapillary  (or 
as  in  the  liver,  a  venocapillary)  fibrosis.  The  capillary  lesions  are  in  a  large 
measure  responsible  for  some  of  the  clinical  phenomena.  In  the  lung,  they  un- 
doubtedly contribute  to  the  anoxemia  due  to  the  difficulty  in  the  exchange  of 
oxygen  through  the  thickened  capillary  wall.  In  addition,  by  the  narrowing  and 
sometimes  obliteration  of  the  alveoli  they  reduce  the  vital  capacity.  In  the 
pancreas,  the  lesions  cause  diabetes,  in  all  likelihood  by  the  diminished  production 
of  insulin.  In  the  kidney,  the  lesions  in  the  glomeruli  contribute  manj^  of  the 
phenomena  of  renal  insufficiency;  lowering  of  concentration,  proteinuria  and 
eventually  azotemia.  In  the  liver,  the  venocapillary  fibrosis  causes  various 
degrees  of  hepatic  insufficiency. 

Whether  the  concept  of  arteriocapillary  fibrosis  can  be  applied  to  other  vis- 
cera such  as  the  brain,  retina,  heart,  spleen  and  organs  of  internal  secretion  is  a 
matter  for  future  study  but  judging  by  analogy,  the  probability  is  strong  that 
it  does.  The  difficulty  lies  in  the  morphologic  study  of  single  capillaries.  In 
the  organs  cited  above  the  task  is  comparatively  simple  because  the  capillaries 
occur  in  i.solated  groups.  At  all  events,  clinicians  are  aware  that  all  these  organs 
supplied  by  the  greater  circulation  in  addition  to  those  mentioned  above  are 
sometimes  affected  by  disease,  either  singly  or  simultaneously,  and  they  accom- 
plish such  results  by  either  reducing  the  blood  supply  by  thrombosis  consequent 
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to  disease  of  the  lining  and  resulting  occasionally  in  embolism,  or  by  rupture  of  an 
affected  vessel. 

A.  Brain  and  cerebrospinal  system.  The  clinical  phenomena  are  characterized 
by  such  symptoms  as  apathy,  dullness,  loss  of  memory,  headache,  dizziness, 
occasionally  delirium,  hallucinations  and  at  times,  the  involutional  psychosis  of 
senility.  If  death  comes  as  the  direct  result  of  cerebral  arteriosclerosis,  it  usually 
comes  through  cerebral  hemorrhage  or  thrombosis. 

There  is  another  complication  in  the  cerebrospinal  system  that  frequently 
follows  hypertension  of  the  greater  circulation,  namely  hypertension  of  the 
cerebrospinal  fluid  as  determined  by  the  spinal  tap.  Clinically  it  is  manifested 
by  severe  headache,  occasional  nuchal  rigidity,  increased  peripheral  reflexes, 
occasional  slight  exophthalmos,  and  usually  papilledema.  A  few  years  ago, 
Kessler,  ^loschcowitz  and  Savitzky  (16)  studied  the  mechanism  whereby  this 
sjTidrome  arose  in  hypertension  and  concluded  that  it  was  largely  the  result  of 
an  increa.se  in  the  permeability  of  the  cerebrospinal  barrier  as  determined  by  the 
^Valther-Hauptman  test,  and  in  occasional  instances,  a  superimposed  increase  in 
venous  pressure  due  to  complicating  cardiac  failure.  It  rarely  occurs  except  in 
so-called  "malignant  hypertension"  or  "malignant  nephrosclerosis". 

B.  Retina.  The  changes  in  the  retina  in  hypertension  vary  from  a  mild  form 
in  which  increasing  tortuosity  of  the  arteries  with  compression  of  the  veins  is  the 
only  manifestation  to  the  advanced  form  of  retinopathy  in  which  narrowing  or 
even  obliteration  of  the  arteries,  exudates,  hemorrhages  and  papilledema  are  the 
features.  It  is  generally  agreed  that  the  lesions  of  hypertensive  retinopathy 
represent  an  arteriosclerosis  of  the  retinal  and  choroidal  vessels  (Collins  and 
Maj'ou  (17))  and  in  my  experience  the  graver  forms  of  retinopathy,  i.e.,  with 
exaidates  and  hemorrhages,  rarely  occur  unless  a  diastolic  pressure  of  120  mm. 
Hg  has  been  maintained  over  a  prolonged  period.  The  systolic  pressure  seems 
to  bear  little  or  no  relation  to  the  retinopathy.  Once  a  retinopathy  has  developed 
of  the  graver  variety  with  hemorrhages  and  exudates,  it  is  persistent  and  one  can 
predict  that  death  is  not  far  off.  The  only  exceptions  are  conditions  in  which  a 
marked  drop  in  diastolic  pressure  has  resulted.  I  have  witnessed  disappearance 
of  a  retinopathy  in  acute  glomerulonephritis,  in  eclampsia  after  delivery,  and 
after  bilateral  sympathectomj^  for  hypertension. 

C.  Heart.  Cardiac  involvement  is  responsible  for  the  majority  of  deaths. 
There  are  a  number  of  eventualities  which  may  bring  this  about. 

1.  Left  sided  cardiac  failure.  When  the  primary  compensatory  adjustments 
of  hypertrophy  and  dilatation  eventually  breaks  down,  the  heart  is  no  longer 
able  to  pump  sufficient  blood  to  provide  for  the  continuous  inflow  from  the  right 
heart;  the  blood  .stagnates  in  the  lungs  and  the  classical  picture  of  left  sided 
failure  ensues  with  oliguria,  nocturnal  dyspnea  and  orthopnea.  The  venous 
pressure  is  usually  low. 

2.  Right  sided  failure.  When  attacks  of  left  sided  failure  have  continued  for 
a  period  of  months  or  years,  a  compensatory  mechanism  may  again  restore  com- 
parative well  being  by  causing  a  hypertension  of  the  pulmonary  circuit  with 
dilatation  of  the  pulmonary  arterial  tree.    In  turn  the  right  heart  hypertrophies 
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and  dilate-s  but  eventually  the  muscle  breaks  down  under  the  continuous  strain 
and  the  chnical  picture  of  right  sided  failure  ensues,  with  anoxemia,  exertional 
dj-spnea,  cyanosis,  increased  venous  pressure,  prolonged  circulation  time,  en- 
largement of  the  pulmonary  conus,  swelling  of  the  liver,  anasarca  (see  Chapter  I). 
The  nocturnal  attacks  of  dyspnea  and  the  orthopnea  are  now  relieved  but  from 
now  on  the  history  is  one  of  repeated  attacks  of  failure  with  chronic  invalidism. 
Hypertension  thus  brings  into  being  a  whole  series  of  compensating  mechanisms 
which,  if  the  patient  lives  long  enough,  follow  each  other  in  orderlj'  sequence,  with 
intervals  of  failure.  In  both  these  types  of  failure,  the  mechanisms  may  be 
interpreted  in  terms  of  disordered  function  rather  than  of  morbid  anatomy. 
Bell  and  Clawson  (18)  report  that  in  their  series,  44  per  cent  of  their  cases  died 
from  myocardial  insufficiency. 

3.  Coronary  disease.  In  Bell  and  Clawson 's  series,  16  per  cent  died  of 
coronary  disease.  Unless  the  patient  dies  in  an  attack  of  closure,  coronary  dis- 
ease results  in  left  sided  failure  and  eventually  right  failure  exactly  as  in  1  and  2. 

4.  Dilatation  of  mitral  and  aortic  rings.  Either  aortic  or  mitral  insufficiency 
may  result,  partly  due  to  the  dilatation  of  the  left  ventricle  or  of  the  aortic  ring, 
and  partly  to  sclerosis  of  the  valve  consequent  to  the  increased  pressure. 

5.  Arr>'thmias.  Almost  every  variety  of  abnormal  cardiac  rhv-thm  may 
follow  hyp)ertension  with  or  without  coronary  disease;  extra-systoles,  auricular 
fibrillation,  partial  or  complete  heart  block,  nodal  rhythm.  These  indirectly 
contribute  to  the  production  of  cardiac  failure,  ^'entricular  fibrillation  fre- 
quently ushers  in  sudden  death. 

D.  Pancreas.  Hypertension  of  the  greater  circulation  and  diabetes  are  com- 
mon associations.  Joshn  (19)  finds  that  19  per  cent  of  diabetics  between  21  and 
50  3'ears  of  age,  and  33  per  cent  of  those  over  50  have  hypertension.  Kramer's 
(20)  figines  inclusive  of  all  ages  is  39  per  cent.  That  sclerosis  and  fibrosis  of  the 
islands  of  Langerhans  and  sclerosis  of  the  ve.ssels  of  the  pancreas  are  usually 
associated  is  admitted  (Opie  (21),  Cecil  (22),  AVarren  (23))  and  the  presumption 
is  strong  that  they  are  the  direct  cause  of  adult  diabetes  by  lessening  the  produc- 
tion of  in.sulin.  Diabetes  cannot  be  the  cause  of  arteriosclerosis  becau.se  in  cases 
uncomphcat^d  by  hypertension  of  the  pulmonary  circulation,  the  pulmonary 
vessels  are  perfectly  free.  As  Joslin  (19)  points  out,  the  most  common  causes  of 
death  in  patients  with  diabetes,  since  the  discoverj-  of  insulin,  are  arteriosclerotic 
manifestations. 

E.  Kidney.  Some  degree  of  nephrosclerosis  nearly  always  follows  essential 
hypertension  var>-ing  from  a  minimal  involvement  in  which  onlj'  scattered 
glomeruli  are  involved  to  such  an  extensive  sclerosis  that  only  traces  of  normal 
renal  architecture  are  preser\ed.  Grossly,  a  host  of  kidneys  may  be  placed  in 
.series,  varj'ing  in  size  from  normal  to  a  kidney  that  weighs  onh'  a  few  grams. 
The  latter  may  be  fittingly  termed  an  end  result,  and  has  passed  through  the 
intervening  stages.  It  Ls  generally  agreed  that  the  contracted  phase  is  the 
result  of  progressive  narrowing  or  occlusion  of  the  terminal  arteriosclerotic 
vessels  (MacCallum  (24)).  It  is  not  clear  why  the  vessels  of  the  kidney  .show 
more  widespread  arteriosclerosis  than  in  the  rest  of  the  general  vascular  system 


ESSAYS  ON  BIOLOGY  OF  DISEASE 


753 


(Bell  (14)).  Probably  all  individuals  with  essential  hypertension  would  develop 
contracted  kidneys  provided  they  lived  long  enough.  Unfortunately  about 
nine-tenths  die  either  of  a  cardiac  complication  or  an  irrelevant  disease,  com- 
paratively earl}'  in  the  life  cjxle  of  the  disease,  even  in  the  initial  phase  (25). 
Only  about  one-tenth  therefore  die  of  renal  insufficiency. 

Clinically,  these  progressive  morphologic  changes  arc  paralleled  by  varying 
degrees  of  renal  insufficiency.  The  first  effect  is  a  loss  in  concentrating  power 
thus  interfering  with  the  excretion  of  harmful  substances  (urea,  electrolytes, 
phosphates,  etc.).  The  organism  compensates  by  an  oliguria  and  so  a  progressive 
lowering  of  the  specific  gravity  of  the  urine  occurs  until  it  attains  a  value  of  1010 
isotonic  with  the  glomerular  filtrate  which  is  deproteinized  plasma.  This  phase 
is  called  by  Fishberg  (26)  the  compensated  phase  of  renal  insufficiency.  After 
this,  the  kidney  can  no  longer  pass  sufficient  urine  to  maintain  the  normal  quota 
in  the  blood  so  that  these  substances  accumulate  causing  disturbances  in  the  acid 
base  equilibrium  and  uremia.  This  represents  the  decompensated  phase  of  renal 
insufficiency.  Proteinuria  sooner  or  later  appears;  it  rarely  is  sufficient  to  give 
a  hj'poproteinemia  with  its  consequences.  Partly  as  the  result  of  the  phos- 
phatemia  and  partly  from  the  loss  of  calcium  by  way  of  the  proteinuria  (if  of 
sufficient  degree)  a  hypocalcemia  results,  to  compensate  for  which,  the  para- 
thyroid glands  enlarge  (Pappenheimer  and  Wilens  (27)).  The  renal  insufficiency 
may  be  aggravated  by  an  associated  cardiac  failure. 

The  term  "malignant  h3^pertension  or  malignant  nephrosclerosis"  has  been 
applied  to  that  clinical  expression  of  the  disease  where  the  terminal  event  is 
complete  or  nearly  complete  renal  failure  with  "uremia".  Nosologically  some 
have  conferred  upon  this  expression  the  distinction  of  a  separate  entity  because 
it  usually  occurs  in  younger  subjects,  has  a  more  rapid  tempo  and  morphologically 
is  nearly  always  accompanied  by  necrosis  of  arterioles,  especially  in  the  efferent 
vessels  of  the  glomeruli.  That  it  is  not  a  separate  disease  is  shown  by  the  follow- 
ing observations:  1)  The  rapid  tempo  is  only  apparent.  The  hypertension  ante- 
dates the  history  as  gi^'en  by  the  patients  by  many  years,  as  I  have  observed  only 
too  frequently.  The  patient  dates  the  beginning  of  his  disease  from  the  time 
he  was  clinically  incapacitated.  2)  It  occurs  in  older  subjects  not  uncommonly. 
3)  The  necrotic  lesions  occur  not  only  in  essential  hypertension  but  with  glomeru- 
lonephritis. In  my  observations,  these  lesions  are  nearly  always  accompanied 
by  prolonged  high  diastolic  pressures.  This  is  in  accord  with  the  observations 
of  Goldblatt  (28)  who  obtained  such  lesions  in  experimental  hypertension. 

F .  Extremities.  Clinically,  arteriosclerosis  of  the  lower  extremities  in  essential 
hypertension  is  manifested  by  a  whole  range  of  symptoms  and  signs  varying 
from  intermittent  claudication  to  gangrene,  depending  on  the  degree  of  narrow- 
ing. The  narrowing  is  often  aggravated  by  the  association  of  Monckeberg's 
sclerosis  which  is  exceedingly  common  in  the  lower  extremities.  Why  the  upper 
extremities  are  comparatively  immune  from  the  ravages  of  arteriosclerosis  is 
problematic.  "Diabetic"  gangrene  is  strictly  speaking  an  arteriosclerotic 
gangrene  complicated  by  diabetes. 
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Authors'  Abstract^   of  Papers  Published  Elsewhere  by  Members  of  The 
Mount  Sinai  Hospital  Staff 


Members  of  the  hospital  staff  and  the  out-patient  department  of  The  Mount  Sinai 
Hospital  are  invited  to  submit  for  publication  in  this  column  brief  abstracts  of  their 
articles  appearing  in  other  journals. 


Ureteral  Obstruction  Due  to  Calculus  Following  Total  Hysterectomy.  G.  D.  Oppenheimer  and 
S.  WiMPFHEiMER,  J.  Urol.  47:  444,  April  1942. 
This  case  was  reported  because  of  the  unusual  clinical  picture  presented.  A  50  year  old 
woman  without  previous  urologic  complaints  developed  symptoms  and  si^ns  of  a  unilateral 
blockade  of  the  lower  end  of  the  ureter  following  a  total  hysterectomy.  Ordinarily  this 
would  have  suggested  accidental  occlusion  of  the  ureter  by  a  ligature.  Diagnostic  study 
however  revealed  an  obstructing  ureteral  calculus.  Operative  removal  of  the  concretion 
was  performed. 

The  Use  of  Concentrated  and  Purified  Antitoxic  B .  coli  Serum  in  the  Treatment  of  Indeterminate 
Ulcerative  Colitis.  A.  Winkelstein  and  G.  Shwartzman.  Am.  J.  Dig.  Dis.  9:  133, 
April  1942. 

The  authors  conclude  that  indeterminate  ulcerative  colitis  is  a  disease  in  which  B.  coli 
may  play  an  important  pathogenic  role  as  a  secondary  invader. 

Whole  and  concentrated  horse  serum  strongly  antitoxic  to  B.  coli  has  been  prepared  ac- 
cording to  the  principles  of  the  Shwartzman  Phenomenon. 

The  present  communication  deals  with  29  new  cases  treated  with  concentrated  antitoxic 
B.  coli  horse  serum  which  supplements  a  previous  report  dealing  with  41  cases  in  a  high  per- 
centage of  which  beneficial  effects  were  obtained  by  means  of  the  antitoxic  whole  horse 
serum. 

Of  the  29  cases  described  in  this  paper,  20  were  greatly  benefited;  in  two  cases  the  results 
were  questionable  and  the  remaining  7  failed  to  show  improvement. 

In  view  of  the  encouraging  results,  the  intramuscular  use  of  concentrated  antitoxic  B. 
coli  horse  serum  (Shwartzman)  is  advocated  for  treatment  of  severe  and  intractable  cases  of 
indeterminate  ulcerative  colitis. 

Biologic  Assay  of  the  Estrogens  in  Pregnancy  Blood.  M.  A.  Goldberger  and  R.  T.  Frank. 
Am.  J.  Obst.  &  Gynec.  43:  865,  May  1942. 

Ether  and  alcohol  extracts  (combined)  of  86  bloods  covering  the  fifth  to  fortieth  weeks  of 
pregnancy  were  assayed  on  castrated  mice.  The  estrogens  increased  progressively  to  term. 
Not  until  the  seventeenth  week  was  reached  did  the  level  exceed  the  maximum  of  estrogens 
found  in  the  blood  of  non-pregnant  women.  In  the  fifth  week,  the  amount  approximates  25 
mouse  units  per  liter  (MU/L) ,  at  term  1000  MU/L. 

Hydrolysis  of  the  blood  does  not  increase  the  yield;  hence  the  estrogens  probably  circu- 
late as  free  estrogens.  Some  parallelism  appears  to  exist  between  the  increase  of  blood 
estrogens  and  the  increase  of  free  urinary  estrogens  in  pregnancy. 

The  Respiration  in  Myasthenia  Gravis.  ,D.  Laszlo  and  F.  C.  Redlich.  Am.  J.  Med.  Sc. 
203:693,  May  1942. 

The  authors  studied  certain  aspects  of  the  respiratory  function  in  patients  with  myas- 
thenia gravis  such  as  (1)  vital  capacity,  its  changes  in  relapses  and  during  remissions  as 
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induced  by  prostigmine.  (2)  The  muscular  and  diaphragmatic  movements  as  determined 
by  roentgenographic  methods.  (3)  The  degree  of  oxygenation  of  the  arterial  blood.  They 
found  the  vital  capacity  greatly  reduced  due  to  inefficiency  of  the  diaphragm  and  auxiliary 
muscles  concerned  in  breathing.  Changes  in  vital  capacity  parallel  closely  alterations  in 
the  general  state.  The  therapeutic  effect  of  prostigmine  could  be  easily  gauged  on  the 
increase  in  vital  capacitj'  and  on  roentgenographic  evidence  of  increased  diaphragmatic 
movements.  In  spite  of  extremely  impaired  respiratory  function  in  myasthenia  gravis,  no 
apparent  interference  with  the  oxygenation  of  the  blood  in  the  lungs  was  found. 

Death  During  Sulfathiazole  Therapy.  Pathologic  and  Clinical  Observations  on  Four  Cases  with 
Autopsies.  M.  Lederer  axd  P.  Rosenblatt.  J. A.M. A.  119:  8,  May  1942. 
Four  autopsied  cases  are  described  in  which  death  attributable  to  sulfathiazole  was  as- 
sociated with  focal  necrotic  lesions  which  were  widely  disseminated  throughout  the  viscera. 
Cultural  and  histologic  search  failed  to  demonstrate  bacteria  in  the  lesions.  The  decision 
whether  they  were  the  the  result  of  direct  toxic  action  of  sulfathiazole  or  due  to  acquired 
sensitivity  to  prolonged  ingestion  of  the  drug  could  not  be  made.  Clinically,  in  each  case 
sulfathiazole  was  given  uninterruptedly.  During  therapy,  a  sudden  episode  of  chills  and 
fever,  sometimes  associated  with  a  rash,  conjunctival  injection,  myalgia,  and  arthralgia  oc- 
curred. These  symptoms  were  interpreted  as  infective  in  origin  and  the  drug  was  continued 
in  the  original  or  in  increased  amounts.  However,  the  fever  persisted,  coma  developed,  and 
in  2  cases,  anuria  became  a  prominent  feature. 

Duplicate  Measurements  of  Circulation  Time  Made  with  the  Alpha  Lobeline  Method.  A. 
LiLiEXFELD  AND  K.  Berlixer.    Arch.  Int.  Med.  69:  739  May  1942. 

The  lobeline  test  is  an  objective  method  of  measuring  the  velocity  of  blood  flow.  Alpha 
lobeline  hj'drochloride  stimulates  the  respiratory  center  by  way  of  a  reflex  from  the  carotid 
sinus;  the  result  is  a  cough  which  serves  as  the  end-point  of  the  test.  When  this  test  was 
used  to  evaluate  the  progress  of  patients  suffering  from  heart  failure,  the  day  to  day  varia- 
tions observed  in  the  same  patient  were  found  considerable.  To  determine  whether  factors 
other  than  changes  in  the  degree  of  heart  failure  might  be  operative,  one  hundred  duplicate 
measurements  of  circulation  time  with  an  interval  varying  from  15  to  60  minutes  were  made. 

Marked  differences  in  the  results  of  the  duplicate  tests  were  the  rule  rather  than  the  ex- 
ception; these  differences  varied  from  3  to  199  per  cent  in  85  cases,  with  an  average  variation 
of  29  per  cent.  The  result  of  the  second  test  was  higher  than  that  of  the  first  just  as  fre- 
quently as  it  was  lower.  In  only  three  cases  were  identical  results  obtained.  In  twelve 
cases  the  second  injection  failed  altogether  to  produce  cough. 

Differences  in  the  results  of  duplicate  tests  were  greatest  in  patients  suffering  from  con- 
gestive heart  failure. 

Circulation  time  tests  in  general  and  the  alpha  lobeline  test  in  particular  should  not  be 
relied  on  to  evaluate  the  progress  of  a  patient  with  congestive  heart  failure  unless  the 
changes  shown  by  these  tests  are  marked. 

Treatment  of  Asthmatic  Paroxysm  with  Nicotinic  Acid.  F.  E.  Maisel  and  E.  Somkin. 
J.  Allerg>-  13:  397,  May  1942. 
The  marked  vasodilator  properties  of  nicotinic  acid  suggested  its  use  in  the  treatment  of 
bronchial  asthma.  Severe  asthmatic  paroxysms  were  controlled  in  sixteen  of  twenty-one 
patients  by  the  intravenous  injection  of  0.1  grams  of  nicotinic  acid.  Relief  was  obtained 
from  within  three  to  fifteen  minutes  following  the  injection  and  seemed  to  coincide  with  the 
development  of  the  flush.  The  period  of  benefit  from  a  single  injection  often  lasted  from  one 
to  two  days  in  patients  who  were  taking  one  to  four  injections  of  epinephrine  a  day.  Oral 
medication  in  doses  of  0.2  grams  before  meals  also  seemed  efficacious  in  five  of  nine  chronic 
asthmatic  patients.  The  drug  is  quite  non-toxic  aside  from  the  minor  unpleasantness  of  the 
flush  and  occasional  mild  epigastric  sensations.  Tolerance  did  not  seem  to  develop  during 
the  period  of  observation. 
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Tuberculosis  of  the  Breast  Treated  with  Roentgen  Irradiation.  S.  Richman.  Am.  J.  Roent- 
genol. 47: 771,  May  1942. 
Tuberculosis  of  the  breast  occurs  infrequently  and  then  usually  in  women  between  the 
ages  of  twenty  to  forty.  The  differential  diagnosis  from  cancer  of  the  breast  may  be  im- 
possible when  ulceration  and  sinus  formation  have  not  yet  occurred.  Biopsy  of  the  abscess 
wall  is  advisable  in  cases  of  breast  abscesses  which  do  not  heal  promptly  under  conventional 
therapy.  Since  local  excision  of  the  involved  segment  of  the  breast  is  reported  to  be  un- 
successful in  many  cases,  simple  mastectomy  must  be  done  for  cure.  Roentgen  therapy  is 
recommended  in  tuberculosis  of  the  breast  as  a  conservative  and  successful  form  of  treat- 
ment. A  case  of  tuberculosis  of  the  breast  is  presented  which  was  treated  with  roentgen  ir- 
radiation and  is  now  free  of  disease  twenty-nine  months  after  the  last  treatment. 

An  Improved  Method  of  Obtaining  Sustained  Controlled  Hyperpyrexia  with  Triple  Typhoid 
Vaccine.  H.  A.  Solomon  and  E.  Somkin.  Am.  J.  Med.  Sc.  203: 736,  May  1942. 
A  method  for  obtaining  controlled  sustained  hyperpyrexia  with  a  continuous  infusion  of 
triple  typhoid  vaccine  in  saline  is  described.  The  technique  consists  essentially  of  adding 
small  amounts  of  triple  typhoid  vaccine  to  saline  in  the  amounts  one  would  ordinarily  use  for 
a  single  injection  of  the  vaccine.  Once  the  chill  has  occurred  there  is  a  moderately  con- 
trollable relationship  between  the  rate  of  delivery  of  the  organisms  in  the  infusion  and  the 
height  and  duration  of  the  febrile  response.  Its  advantages  over  the  single  injection  tech- 
nique is  that  it  is  safer,  controllable  and  that  a  more  sustained  and  elevated  temperature  is 
obtainable.  Using  this  method  in  sixteen  cases  for  a  total  of  sixty-seven  treatments  the 
temperature  was  maintained  over  104 °F.  for  an  average  of  four  hours  and  twenty  minutes. 
It  is  believed  that  the  combined  use  of  the  sulfonamides  and  hyperpyrexia  by  this  means 
offer  a  therapeutic  agent  which  is  far  more  potent  than  that  of  the  sulfonamides  alone. 

Sulfanilamide  for  Treatment  of  Gonorrhea  of  Anal  Canal.  R.  Turell.  J.  Lab.  &  Clin. 
Med.  27: 1046,  May  1942. 

The  author  proposed  sulfanilamide  chemotherapy  for  anal  gonorrhea  in  the  absence  of 
localized  suppurations  or  poorly  draining  sinuses.  The  plan  of  treatment  consisted  of  the 
oral  administration  of  1  Gm.  of  sulfanilamide  every  four  hours  for  24  to  30  doses,  which 
resulted  in  a  concentration  of  from  6  to  11  mg.  of  free  sulfanilamide  in  each  100  cc.  of  blood. 
Thereafter,  the  drug  was  reduced  to  from  3  to  4  Gm.  daily  and  was  continued  for  a  period  of 
from  four  to  five  weeks.  This  plan  of  sulfanilamide  therapy  was  found  safe  for  the  patient 
who  is  under  daily  medical  supervision. 

Sulfanilamide  has  recently  been  superseded  by  sulfathiazole  or  sulfadiazine. 

Photoelectric  Determination  of  dl-a-tocopherol  in  Serum.  G.  G.  Mayer  and  H.  Sobotka. 
J.  Biol.  Chem.  143:  695,  May  1942. 
The  amount  of  dl-a-tocopherol  in  samples  of  human  serum  of  10  ml.  or  less  may  be  deter- 
mined in  the  photoelectric  colorimeter  by  a  method  consisting  of  an  adaptation  of  the  a,a'- 
bipyridine-ferric  chloride  method  of  Emmerie  and  Engel.  A  number  of  details  of  procedure 
are  pointed  out. 

Hypertension  Due  to  Renal  Embolism.    A.  M.  Fishberg.    J.A.M.A.  119:  551,  June  1942. 

Five  cases  are  described  in  which  unilateral  or  bilateral  renal  embolism  was  followed  by 
pronounced  rise  in  arterial  pressure.  Three  of  the  patients  had  mitral  stenosis  and  two  had 
myocardial  infarction  due  to  coronary  disease.  One  of  the  patients  survived  the  emboliza- 
tion and  the  blood  pressure  returned  to  its  previous  level.  The  hypertension  resulting  from 
renal  embolization  represents  perhaps  the  most  unequivocal  illustration  as  yet  observed  of 
the  occurrence  of  the  Goldblatt  phenomenon  in  man. 
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Treatment  of  Bacterial  Meningitis  of  Rhinogenic  Origin.  R.  Kramer  and  M.  S.  Som.  Ann. 
Otol..  Rhin.  &  Laryng.  51 :  499.  June  1942. 

Nineteen  cases  of  bacterial  meningitis  of  rhinogenic  origin  were  all  treated  with  large 
doses  of  sulfonamides  plus  antisera  and  transfusions  as  indicated.  Thirteen  of  these  were 
treated  surgically  in  addition  to  chemotherapy.  Six  of  this  group  made  complete  recoveries 
by  this  combination  of  surgery  and  chemotherapy  and  seven  died.  All  of  the  six  patients 
who  were  treated  by  chemotherapy  alone  died. 

Chemotherapy  has  proved  invaluable  in  sterilizing  the  meninges  after  the  initial  invasion 
from  a  focus  in  a  neighboring  nasal  sinus.  Reinfection  of  the  cerebrospinal  fluid  is  to  be  ex- 
pected unless  the  primary  focus  is  adequately  drained  surgically.  The  sulfonamides  alone 
have  been  found  ineffective  both  in  controlling  the  suppuration  in  the  sinuses  and  in  pre- 
venting the  complications  of  osteomyelitis  and  brain  abscess.  The  routine  use  of  these 
drugs  in  the  treatment  of  acute  sinusitis  seems  to  be  inadvisable.  The  sulfonamides  may 
mask  the  early  clinical  symptoms  and  signs  of  a  serious  complication  which  are  apt  to 
become  manifest  on  withdrawal  of  the  drug. 

The  use  of  chemotherapy  in  combination  with  surgery  has  yielded  cures  in  cases  of  bac- 
terial meningitis  of  rhinogenic  origin.  The  patient  in  this  type  of  case  almost  invariably 
succumbed  before  the  advent  of  the  sulfonamides.  Patients  who  are  desperately  sick  and 
toxic  from  an  overwhelming  infection  of  the  meninges  should  first  be  treated  with  sulfona- 
mides and  supportive  treatment  before  operation  on  the  sinuses. 

N euro -Circulatory  Asthenia  and  Related  Problems  in  Military  Medicine.  B.  S.  Oppen- 
HEiMER.  Bull.  New  York  Acad.  Med.,  18:  367,  June  1942. 
During  the  present  war  the  problem  of  handling  registrants  and  men  in  the  Army  and 
Xavy  presenting  the  syndrome  called  neuro-circulatory  asthenia  has  arisen  again.  This 
paper  reviews  the  progress  in  this  subject  since  1917,  beginning  with  a  discussion  of  the 
terminology  and  why  the  term  neuro-circulatory  asthenia  was  introduced.  Xeuro-circu- 
latorj'  asthenia  appears  to  be  the  somatic  component  of  a  psychosomatic  state.  It  is  im- 
portant from  a  military  standpoint  because  it  earmarks  those  men  who  are  potential  candi- 
dates for  an  anxiety  or  some  other  form  of  psychoneurosis.  The  condition  is  described  as 
"an  abnormal  reactivity  of  the  nervous  system  including  the  innervation  of  the  entire  ciru- 
latory  system."  The  symptoms  are  both  physiologic  and  psychologic.  A  possible  mech- 
anism from  the  psychologic  point  of  view  is  suggested.  The  psychological  aspects,  es- 
pecially conflicts  in  such  individuals  as  are  constitutionally  predisposed,  are  emphasized. 
The  frequency  and  importance  of  the  family  history  and  the  previous  personal  history  in 
respect  to  psychoneurotic  factors  are  given  statistical  consideration.  Following  this  there 
is  a  description  of  the  clinical  picture,  physical  signs,  differential  diagnosis  and  the  prog- 
nosis. Xo  specific  treatment  has  been  discovered,  but  there  are  many  suggestions  to 
Iirevent  the  onset  of  this  incapacitating  condition  during  war  time,  to  assist  in  its  early 
recognition,  and  its  treatment  when  it  has  become  an  incapacitating  disorder  among 
soldiers.  More  fundamental  research  work  especially  along  pharmacologic  lines  should  be 
done  on  this  condition,  and  it  is  pointed  out  that  it  would  be  most  appropriate  that  Ameri- 
cans should  pursue  these  investigations,  as  the  first  vivid  clinical  description  of  neuro-cir- 
culatory asthenia  was  made  in  1871  by  a  Philadelphia  clinician  Dr.  Jacob  M.  DaCosta. 

A  Detailed  Description  of  the  Technique  for  Androgen  Assay  by  the  Chick  Comb  Method. 
R.  T.  Frank,  E.  Klempner,  F.  Hollander,  and  B.  Kriss.  Endocrinology,  31: 
63,  July  1942. 

This  article  presents  for  the  first  time  all  of  the  technical  details  of  the  authorB*  chick 
comb  method  for  androgen  assay.  It  includes  1)  preparation  of  material  for  assay;  2) 
conditions  and  technique  of  the  procedure;  and  3)  the  method  of  calculating  the  final  result. 
The  latter  is  presented  in  such  a  way  that  the  calculations  can  be  performed  either  by  direct 
application  of  the  dose-response  equation  previously  reported  (involving  the  weight  of 
comb,  initial  and  final  body  weights,  and  the  number  of  chicks  of  each  sex)  or  by  the  use  of  a 
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chart  which  employs  only  simple  arithmetical  procedures.  This  chart  is  presented  together 
with  an  illustrative  example.  For  uniform  comparison  of  data,  it  is  stressed  that  all  the 
details  of  technique  be  followed  without  variation. 

Diagnosis  and  Treatment  of  Concomitant  Squint.  J.  L.wal.  Dis.  Eye,  Ear,  Nose  &  Throat. 
2:  202,  July  1942. 

A  differential  diagnosis  is  established  between  concomitant  squint  and  paralytic  squint 
and  the  methods  for  diagnosing  these  two  are  explained.  Indications  for  the  prescribing  of 
plus  or  minus  lenses  in  convergent  and  divergent  squint  are  established  and  the  methods  of 
measuring  the  amount  of  squint  for  distance  and  for  near  and  in  the  six  cardinal  positions 
are  reviewed.  The  indications  for  surgery  are  thoroughly  examined  and  the  different 
methods  of  operation  are  explained. 

Unilateral  Renal  Disease  and  Renal  Vascular  Changes  in  Relation  to  Hypertension  in  Man. 
B.  Friedman,  L.  Moschkowitz,  and  J.  Marrus.    J.  Urol.  48: 5,  July  1942. 

We  have  studied  the  data  in  193  patients  in  whom  nephrectomy  was  performed  for 
unilateral  renal  disease. 

The  mean  blood  pressure  and  incidence  of  hypertension  was  no  greater  in  this  group  than 
in  comparable  control  series  of  patients. 

After  removal  of  the  diseased  kidney  the  blood  pressure  level  remained  essentially  un- 
changed in  the  majority  of  the  patients  whether  hypertensive  or  normotensive  before 
operation.  Twenty-two  per  cent  of  the  individuals  with  normal  blood  pressure  before  oper- 
ation developed  hypertension  postoperatively.  A  significant  decline  in  blood  pressure  oc- 
curred in  only  7  per  cent  of  the  subjects  who  had  had  hypertension  before  nephrectomy. 

The  incidence  of  hypertension  was  higher  in  the  patients  in  whom  there  was  good  excre- 
tory function  than  in  a  comparable  group  with  poor  or  absent  urine  excretion  in  the  diseased 
kidney. 

When  unilateral  renal  disease  and  hypertension  co-exist,  removal  of  the  diseased  kidney 
is  not  likely  in  the  majority  of  cases  to  result  in  a  reduction  of  blood  pressure.  The  ad- 
visability of  nephrectomy  in  most  cases  should  therefore  rest  primarily  on  the  nature  of  the 
renal  disease  rather  than  on  the  expectation  of  lowering  the  blood  pressure. 

The  Etiologic  Role  of  the  Intrarenal  Pelvis  in  Hypertension.  A.  Hyman  and  N.  C.  Schloss- 
M.AX.  J.  Urol.  48:  1-4,  July  1942. 
In  a  recent  article  Ravich  postulated  the  hypothesis  that  the  intrarenal  type  of  pelvis  is 
an  important  predisposing  factor  in  hypertension.  It  is  suggested  these  minor  obstructive 
uropathies  increase  intrarenal  pelvic  pressure  sufficiently  to  encroach  upon  the  adjacent 
renal  blood  vessels.  The  ensuing  partial  occlusion  of  the  blood  vessels  simulates  the  condi- 
tions of  the  Goldblatt  experiment  in  the  production  of  nephrogenic  hypertension.  Hyman 
and  Schlossman  after  studying  a  series  of  fifty-five  autopsies,  reviewing  two  hundred  un- 
selected  intravenous  urograms  and  a  large  series  of  pyelograms  showing  various  types  of 
pathology  associated  with  intra  and  extra  renal  pelvis,  also  experimental  data  on  animals, 
came  to  the  conclusion  that  there  was  no  relationship  between  hypertension  and  the  type 
of  renal  pelvis. 

Report  on  Assays  of  Known  Quantities  of  Androsterone  by  the  Chick  Method.  E.  Klempner, 
F.  Hollander,  R.  T.  Frank,  and  B.  Kriss.  Endocrinology,  31 : 71,  July  1942. 
In  order  to  demonstrate  the  reliability  of  the  authors'  method  for  androgen  bio-assay 
(chick  comb  technique)  data  are  reported  for  39  determinations  with  different  amounts  of 
crystalline  androsterone.  These  observed  values  are  compared  with  the  expected  and 
percentage  errors  indicated.  The  practicability  of  the  method  is  shown  by  a  mean  error  of 
less  than  25  per  cent  over  the  entire  dosage  range,  and  about  half  this  in  a  restricted  dosage 
range. 
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Acanthosis  Xigricans  Associated  with  Carcinoma  of  the  Lung.  O.  L.  Levin  and  H.  T. 
Behrman.    Arch.  Dennat.  &  Syph.  46:  54,  July  1942. 

The  duignostic  value  of  cutaneous  lesions  in  the  province  of  internal  medicine  is  aptly 
illustrated  by  the  dermatosis  entitled  acanthosis  nigricans.  This  disease  is  uncommon,  but 
it  is  so  frequently  associated  with  carcinoma  of  the  internal  organs  that  its  positive  diag- 
nosis may  be  considered  an  indication  for  exploratory  laparotomy. 

In  the  adult  or  malignant  form  of  acanthosis  nigricans,  the  usual  concomitant  growth  is  a 
carcinoma  of  the  stomach.  The  association  of  this  pigmentary  disorder  with  a  malignant 
growth  of  the  lungs  has  been  reported  in  only  two  cases. 

A  review  of  the  literature  reveals  the  rare  occurrence  of  acanthosis  nigricans  with  pul- 
monary carcinoma.  In  the  case  reported  here  the  occurrence  of  the  lesion  on  the  abdominal 
skin  suggested  a  possible  relation  to  abdominal  carcinoma,  especially  of  the  organs  involved 
in  pigment  formation  and  deposit.  The  associated  pulmonary  symptoms  were  suggestive  of 
a  primary  focus  in  the  lungs  with  secondary  metastases  to  the  abdominal  organs,  which 
proved  to  be  correct  on  post-mortem  examination.  It  is  emphasized  that  apparently  minor 
cutaneous  changes,  such  as  pigmentation,  may  be  of  value  in  the  early  diagnosis  of  visceral 
carcinoma. 

Common  Duel  Obstruction  Due  to  Primary  Carcinoma  of  the  Cystic  Duct.    Resection  with 
Reestahlishment  of  Continuity  of  the  Common  Bile  Duct.    G.    D.  Oppenheimer.  Ann. 
Surg.  116:  141  July  1942. 
The  feasibility  of  treating  a  malignancy  of  the  extrahepatic  bile  ducts  by  radical  surgery 
is  illustrated  by  this  case  report.    Exploration  of  a  57  year  old  man  for  painless  jaundice  re- 
vealed a  carcinoma  of  the  cystic  duct  as  it  entered  the  common  bile  duct.    The  gall  bladder 
with  cystic  duct  and  a  portion  of  the  common  duct  were  resected.    Two  large  metastatic 
lymph  nodes  were  removed  from  the  portal  vein.    The  common  bile  duct  was  reconstructed 
over  a  rubber  T  tube.    His  recovery  was  complete.    The  patient  lived  for  eleven  months, 
dying  with  evidences  of  hepatic  metastases. 

A  Revision  of  the  Prognosis  in  Mongolism.  C.  Pototzky  and  A.  E.  Grigg.  Am.  J.  Ortho- 
psychiat.  12:  3,  July  1942. 
The  authors  try  to  prove  in  21  cases  of  Mongolism  in  a  very  thorough  daily  observation 
during  several  years  that  the  usual  unfavorable  prognosis  in  Mongolism  is  not  justified. 
They  saw  Mongoloids  with  average  higher  mental  ages  than  supposed  in  the  text  books  and 
especially  the  mean  social  ages  of  Mongoloids  can  be  increased  much  higher  by  training  than 
their  mentality  would  seem  to  permit.  This  difference  could  reach  even  6.9  years.  The 
Mongoloids  showed  a  mean  social  acceleration  of  one  year  and  three  months  over  the  non- 
Mongoloid  group.  Generally  unknown  specific  stigmata  in  Mongoloids  were  discussed. 
The  term  "Mongolian  Idiocy"  should  be  discarded  and  the  term  "Mongolism"  be  sub- 
stituted. 

Primary  Malignant  Tumors  of  the  Testicle.  P.  Rosenblatt,  D.  M.  Grayzel,  and  M. 
Lederer.  Am.  J.  Surg.  57:  94,  July  1942. 
A  study  of  29  cases  of  intrinsic  testicular  neoplasms  gave  support  to  the  concept  that  es- 
sentially all  these  primary  tumors  are  teratomatous  in  origin.  The  cases  were  sub-divided 
under  the  headings  of  homologous  and  heterologous  tumors.  The  former  embraced  Ewing's 
"embryonal  carcinoma"  (seminoma)  and  the  latter  was  frankly  teratomatous.  The  heterol- 
ogous tumors  appeared  in  an  earlier  age  group  and  offered  a  poorer  prognosis  than  the 
homologous  neoplasms.  Trauma  was  reported  in  10  per  cent  of  cases.  There  are  no  pathog- 
nomonic signs  of  testicular  neoplasm,  but  painless  enlargement  is  the  most  common  present- 
ing symptom. 
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The  Psychiatric  Novels  of  Oliver  Wendell  Holmes.  Abridgment,  Introduction  and  Annota- 
tions by  Clarence  P.  Oberndorf,  M.  D.    Columbia  University  Press,  New  York,  1943. 

It  was  fortunate  that  in  the  course  of  preparing  a  paper  on  "Oliver  Wendell  Holmes — A 
Precursor  of  Freud,"  Dr.  Oberndorf  found  it  desirable  to  read  Holmes's  three  novels, 
"Elsie  Venner",  "The  Guardian  Angel",  "A  Mortal  Antipathy". 

These  novels  had  been  largely  neglected  both  when  they  appeared  and  since.  Their 
literarj-  values  had  not  been  highly  praised  and  Holmes  was  too  far  ahead  of  contemporary 
thinking  for  their  value  as  psychological  documents  to  be  recognized.  However,  now  re- 
examined by  one  skilled  in  the  dynamics  of  behaviour,  they  have  provided  a  wealth  of 
fascinating  insights  into  human  conduct  and  have  added  to  Holmes's  great  and  lasting 
reputation  as  a  clinician,  an  awareness  of  his  equally  fine  skills  as  a  psychiatrist.  Psychi- 
atry was  in  Holmes's  day  barely  a  specialty  at  all;  the  greater  the  wonder  then  to  discover 
in  Dr.  Oberndorf's  arresting  presentation  how  much  of  the  fundamental  Freudian  concepts 
was  anticipated  by  Holmes  and  uniquely  illustrated  in  the  novels,  here  skillfully  abridged 
to  emphasize  their  sociological  and  psychological  import. 

As  Dr.  Oberndorf  emphasizes,  Holmes  spoke  of  the  unconscious  with  "understanding  and 
eloquence."  Thus  he  states:  "Unconscious  activity  is  the  rule  with  the  actions  most  im- 
portant to  life.  The  lout  who  lies  stretched  on  the  tavern-bench,  with  just  mental  activity 
enough  to  keep  his  pipe  from  going  out,  is  the  unconscious  tenant  of  a  laboratory  where 
such  combinations  are  being  constantly  made  as  never  Wohler  or  Berthelot  could  put  to- 
gether; where  such  fabrics  are  woven,  such  problems  of  mechanism  solved,  such  a  commerce 
carried  on  with  the  elements  and  forces  of  the  outer  universe,  that  the  industries  of  all  the 
factories  are  mere  indolence  and  awkwardness  and  unproductiveness  compared  to  the 
miraculous  activites  of  which  his  lazy  bulk  is  the  unheeding  centre."  Holmes  also  em- 
phasized society's  need  to  appreciate  the  role  of  unconscious  motivation  in  behavior,  espe- 
cially in  evaluating  human  conduct. 

He  also  spoke  significantly  of  another  Freudian  mechanism,  the  meaning  of  dreams: 
("The  cases  are  numerous  where  questions  have  been  answered,  or  problems  solved,  in 
dreams,  or  during  unconscious  sleep.  Two  of  our  most  distinguished  professors  in  this 
institution  have  had  such  an  experience,  as  they  tell  me.  Somnambulism  and  double-con- 
sciousness offer  another  series  of  illustrations.")  and  touched  on  other  problems  which  are 
still  matters  for  psychological  investigation.  Among  these  Dr.  Oberndorf  mentions  as 
significant  "the  quantity  and  quality  of  thought-flow — of  the  'interval  movement'  of  which 
we  are  wholly  unconscious,  'when  one  idea  brings  up  another' ;  the  force  of  childhood  memo- 
ries; the  unconscious  factors  in  plagiarism;  the  function  of  censorship;  the  differences  in  the 
type  of  thought  in  males  and  females;  the  effects  of  sexual  frustration  in  producing  physical 
symptoms  and  character  traits"  and  points  out  that  "in  his  novels  we  find  textbook  exam- 
ples of  common  psj'choanalytic  mechanisms  such  as  displacement,  sublimation,  overcom- 
pensation, and  the  like."  But,  perhaps  most  important,  this  volume  supplies  an  unusual 
textbook  of  psj-chiatry  along  entirely  original  paths  and  everywhere  illuminated  by  Dr. 
Oberndorf's  vast  clinical  knowledge  and  psychoanalytic  insight.  His  annotations  are 
models  of  clarity  and  stj'listic  felicity  and  present  provocative  and  penetrating  interpreta- 
tions. 

Each  layman,  student  of  literature,  physician  and  psychiatrist  may  find  a  treasure  house 
in  this  volume,  but  to  no  one  will  it  prove  more  enlightening  and  helpful  than  to  the  student 
of  psychiatry  who  quests  for  collateral  reading.  Here  he  will  find  it,  delightful  and  instruc- 
tive, and  immensely  rewarding.  Many  of  these  footnotes  in  a  half  dozen  sentences  say 
eloquently  what  pages  of  more  formal  psychiatry  textbooks  only  render  sterile.  For 
instance,  apropos  the  character  of  Lurida  in  "A  Mortal  Antipathy,"  Dr.  Oberndorf  adds: 

"Most  people  would  agree  that  masculine  and  feminine  types  of  thinking  are  readily 
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distinguishable.  The  distinction  finds  popular  expression  in  such  phrases  as  'he  talks  like 
an  old  woman."  or  she  has  'the  mind  of  a  man.'  To  the  latter  class  Lurida  would  belong. 
Such  a  woman  usually  finds  great  difficulty  in  psychosexual  adaptation,  for  the  intellectual 
interest  is  of  a  type  which  interferes  with  the  development  of  feminine  characteristics. 
The  disharmony  between  the  'masculine  mind'  and  the  feminine  body  predisposes  to  a 
schism  in  the  personality.  Clashes  occur  between  the  intellectual  drive,  unconsciously 
appreciated  as  manly,  and  the  demands  of  society  for  contribution  to  strictly  feminine  fields 
of  activity  and  endeavor.  The  conflict  may  lead  to  attempts  at  repression  of  the  alien  type 
of  thinking  and  this  mechanism  in  extreme  cases  may  produce  the  feeling  of  not  being 
oneself,  estrangement,  unreality  and  depersonalization." 
This,  a  sample  which  must  surely  lead  the  reader  to  the  original. 

Sol  Wiener  Ginsburg. 
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IX  RETROSPECT 
AND  A  WORD  OF  THANKS 

With  this  issue,  the  Journal  of  The  Mount  Sinai  Hospital  rounds  out  ten 
years  of  uninterrupted  bimonthly  appearance. 

It  had  a  modest  beginning,  not  unembarrassed  at  first  by  doubts  and  apprehen- 
sion as  to  how  it  would  be  received.  However,  the  continued  and  encouraging 
growth  of  the  number  of  its  subscribers  and  the  equally  constant  increase  in  the 
number  of  printed  pages  in  each  successive  volume  provide  ample  proof  that 
those  fears  were  unwarranted. 

Aside  from  its  readih'  demonstrable  material  growth,  the  .Journal  can  rightly 
boast  of  manj^  pages  embellished  by  the  names  of  some  of  the  foremost  men  in 
medicine  and  of  the  pages  carrying  the  remarkable  William  Henry  Welch  Lec- 
tures delivered  at  The  ^Nlount  Sinai  Hospital  by  J.  B.  Collip  on  Some  Recent 
Advances  in  the  Plu/siology  of  the  Anterior  Pituitary;  by  Sir  Henry  Dale  on  Acetyl- 
choline as  a  Chemical  Transmitter  of  the  Effects  of  Nerve  Impulses;  by  Walter  B. 
Cannon  on  Some  Aspects  of  Homeostasis  and  Homeostasis  in  Senescence;  by  Her- 
bert M.  Evans  on  New  Light  on  the  Biological  Role  of  Vitamin  E;  by  Peyton  Rous 
on  The  Conditions  Determining  Cancer  and  The  Known  Causes  of  Cancer;  by 
Homer  W.  Smith  on  Renal  Physiology  Between  Two  Wars  and  The  Application  of 
Saturation  Methods  to  the  Study  of  Glomerular  and  Txihular  Function  in  the  Human 
Kidney. 

It  is  equally  proud  of  the  privilege  of  publishing  the  Edward  Gamaliel  Janeway 
Lectures  which  included :  Direct  Action  in  Medicine  by  the  Rt.  Hon.  Lord  Horder; 
The  Secretin  of  Bayliss  and  Starling  and  The  Function  of  Thymonucleic  Acid  in 
Living  Cells  by  Einar  Hammarsten;  Some  Biologic  Aspects  of  Protein  Chemistry 
by  Max  Bergmann;  The  Nature  of  Clinical  and  Experimental  Hypertension  by 
Irvine  H.  Page;  Newer  Concepts  of  Infection  and  Immunity  and  Chemistry's  Part 
in  Their  Development  by  Michael  Heidelberger. 

The  Journal  can  be  well  pleased  with  the  reception  accorded  to  its  Anniversary 
Volumes,  nine  altogether,  most  conspicuous  among  which  are  those  dedicated  to 
B.  S.  Oppenheimer  and  Bernard  Sachs,  respectively  Consultant  Physician  and 
Neurologist  to  The  Mount  Sinai  Hospital.  They  are  replete  with  contributions 
of  signal  and  lasting  value  from  men  most  prominent  in  the  science  and  art 
of  medicine. 

By  publishing  the  installments  of  the  Story  of  The  Mount  Sinai  Hospital  on 
the  occasion  of  its  90th  Anniversary  celebration,  the  deep  interest  of  many 
a  friend  of  the  Hospital  Avas  satisfied.  Covering  the  first  fifty  years  of  the 
Hospital's  activities,  the  historical  notations,  carefully  collected  from  the  Hos- 
pital's records,  other  documents,  and  from  personal  interviews  with  "those 
who  have  been  both  eye-witnesses  of  and  contributors  to  the  Hospital's  progress" 
give  an  interesting  account  of  the  origin  and  growth  of  the  Hospital.  To  some 
extent  thej'  reflect  "the  waj^  of  medicine  in  New  York  and  elsewhere  since  1852 
and  the  changing  environment  as  a  background." 
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To  meet  an  insistent  demand,  the  Journal  brought  to  its  readers  carefully  ed- 
ited and  well  illustrated  reports  of  the  clinico-pathological  and  clinico-neuro- 
pathological  and  other  conferences  at  the  Hospital. 

The  recent  publication  of  the  first  three  Essays  on  the  Biology  of  Disease, 
which  on  completion  of  a  series  of  ten  installments  are  to  be  assembled  and  issued 
as  a  monograph,  is  an  innovation  which  has  already  stimulated  other  similar 
undertakings  and  holds  out  great  promise  for  attracting  more  original  and  in- 
structive material. 

The  Journal  is  also  fortunate  in  ha\  ing  merited,  beginning  with  its  first  issue, 
the  right  to  join  a  distinguished  company  in  the  Cumulative  Index  Medicus  of  the 
American  Medical  Association. 

On  the  whole  it  seems  reasonable  to  say  that,  throughout  the  ten  years  of  its 
existence,  the  Journal  has  carried  out  its  projected  purpose  to  present  on  its 
pages  u.seful  medical  facts,  old  and  new,  in  a  language  clear,  conci.se,  and  as 
simple  as  the  subject  matter  would  permit. 

Facts,  though  old,  but  therefore  tested  by  time  and  experience,  were  in  a 
way  preferred,  for  it  was  felt  that  not  all  such  facts  were  known  to  all  and,  more- 
over, when  interpreted  in  a  new  light  alongside  newly  observed  phenomena,  they 
acquire  new  and  significant  values.  It  was  also  realized  that  in  medical  science 
as  in  other  disciplines,  true  knowledge  can  only  gain  by  repetition  and  widespread 
difTu.sion. 

The  Journal  came  into  being  during  dark  days  of  the  depres.sion  when  rum- 
blings of  the  approaching  storm  carrying  \nth  it  hate  and  oppression  were 
growing  ever  louder.  In  spite  of  the  uncertainties  of  that  day  and  the  growing 
dislocation  and  confusion  created  by  the  subsequent  tragic  events,  the  Journal 
maintained  a  steady  pace  in  its  forward  march.  Xow  that  the  forces  of  destruc- 
tion are  checked  and  are  about  to  be  vanquished,  as  efforts  to  regain  lost  grouncl 
are  about  to  begin,  the  Journal  is  fully  prepared  to  join  actively  in  the  task. 

if  *  * 

From  its  ver>-  beginning,  the  Journal  found  in  the  Board  of  Trustees  loyal 
patrons  who  displayed  their  faith  in  this  undertaking  by  granting  its  editorial 
management  full  autonomy  of  direction.  Xo  less  helpful  was  the  Director  of 
the  Hospital  who  was  ever  ready  to  extend  to  it  a  friendly  hand. 

The  Journal  is  most  grateful  to  members  of  the  staff  of  the  Hospital  whose 
valuable  contributions  .'^rved  as  its  mainstay  and  to  the  lay  workers  for  their 
efforts  in  a  sincere  desire  to  .«;ecure  the  .succe.ss  of  this  educational  medium. 

Acknowledgement  l^  due  also  to  the  Waverly  Pre.ss  and  its  officers  for  valuable 
advice  generously  given  and  for  its  excellent  performances  in  the  printing  of  the 
Journal. 

JOSKPH  H.  CiLOBUS,  M.D. 


THE  EARLY  YEARS  AND  RAPID  DEVELOPMENT  OF  NEUROLOGY 
IN  AMERICA  AND  ITS  RELATION  TO  MEDICAL  SCIENCE.  II.* 


BERNARD  SACHS,  M.D.f 
[New  York] 

Let  me  refer  to  a  few  of  the  7nore  important  topics  that  occupied  our  minds  in 
this  Hospital  four  and  five  decades  ago  and  in  more  recent  years.  Innumerable 
articles  were  written  on  one  or  the  other  aspect  of  sj-philis  of  the  nervous  system. 
It  is  a  long  call  since  Mills,  in  1888,  wrote:  "It  is  absurd  to  assert  that  locomotor 
ataxia  is  always  due  to  syphilis  as  Erb  has  done,"  although  Birdsall's  statistics 
substantiated  Erb's  contention.  The  discussions  were  .serious  and  thorough;  in 
the  end  truth  prevails  and  nowadays,  with  the  wisdom  gained  by  the  Wassermann 
reaction  and  lumbar  puncture,  .syphilis,  as  the  chief  causal  factor  both  in  tabes 
and  general  paresis,  is  universally  accepted.  Our  scientific  work  at  the  Hospital 
deserves  credit  too  for  the  critical  judgment  shown  in  the  final  evaluation  of 
theories  advanced  and  procedures  suggested.  It  took  only  a  few  years  to  prove 
that  while  a  positive  Wassermann  reaction  indicated  the  presence  of  constitutional 
syphilis,  a  negative  test  did  not  exclude  it.  Just  so,  some  years  later,  the  Swift- 
ElUs  treatment  which  promised  at  first  to  sweep  us  off  our  feet,  was  looked  into 
critically  and  calmly  and  was  less  and  less  in  vogue  as  the  years  rolled  by,  and 
not  to  the  detriment  of  the  patients.  The  lesson  manj'  of  us  learned  was  that 
however  rational  a  therapeutic  procedure  may  appear  to  be,  any  sort  of  interference 
with  the  brain  or  spinal  cord  should  be  weighed  cai-efidh'  to  determine  whether 
the  procedure  in  question  may  not  be  productive  of  more  harm  than  good.  I 
am  tempted  to  say  that  it  might  have  been  better  if  we  had  been  more  critical 
in  the  universal  practice  of  lumbar  puncture,  and  of  the  manj^  endocranial  punc- 
tures for  purely  diagnostic  purposes;  let  us  consider  carefuUj^  the  advisabiUty 
of  other  .surgical  procedures  before  we  favor  frontal  lobectomy  as  a  cure  for 
some  forms  of  insanity.  Let  us  remain  conservative  and  critical,  lest  we  jump 
from  the  frying  pan  into  the  fire.  The  same  thought  holds  good  for  many  other 
diagnostic  and  therapeutic  procedures  of  these  later  da.ys.  I  must  not  digress, 
however  great  the  temptation  may  be. 

Among  the  subjects  that  fascinated  us  early  American  neurologists  were  the 
progressive  muscular  atrophies.  Here  again  the  most  important  task  was  to 
estabhsh  definite  types.  Everj'  effort  was  made  to  differentiate  the  amyotrophies 
from  the  progressive  dystrophies,  and  among  the  latter  to  make  Erb's  type, 
the  Landouzy  Dejerine  form,  the  old  p.seudohypertrophic  type  distinctly  recog- 
nizable. Mills,  Dercum,  George  W.  Jacob}',  contributed  to  the  prolonged  dis- 
cussion of  this  subject.  It  may  not  be  amiss  to  quote  from  a  paper  published 
just  fort}-  years  ago  l\v  B.  Sachs  and  Harlow  Brooks  with  the  report  of  an  autopsj'' 
in  a  case  of  progressive  muscular  dystrophy.    "The  chief  infei"ence  to  be  drawn 

*  The  first  part  of  this  paper  appeared  in  the  Alfred  Meyer  Anniversary  Volume  (Vol. 
X,  Xo.  5,  1944)  of  the  Journal  of  The  Mount  Sinai  Hospital, 
t  Dr.  Sachs  ceased  February  8,  1944. 
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from  the  negative  findings  of  this  case  is  that  the  spinal  cord  of  a  patient  who 
had  suffered  for  over  fifteen  years  from  a  distinct  form  of  progressive  muscular 
dystrophy  did  not  present  any  evidence  to  show  that  the  wasting  of  the  muscles 
could  be  attributed  to  disease  of  the  gray  or  other  matter  of  the  spinal  cord" 
(Am.  J.  Med.  Sc.,  July  1901). 

Even  at  that  time  some  of  us  anticipated  present  day  efforts  in  the  hope 
that  a  small  number  of  patients  with  progressive  muscular  disease  may  be  rescued 
from  the  sad  fate  that  awaits  so  many  of  them.  Let  us  hope  that  the  new 
chemotherapeutic  endeavors  may  offer  a  brighter  outlook  than  before. 

Americans  also  took  part  in  the  problem  whether  the  peroneal  form  of  pro- 
gressive muscular  atrophy  (the  Charcot-Marie  Tooth  type)^  belonged  to  the 
amyotrophies  or  myopathies.  The  general  opinion  decided  in  favor  of  a  neuro- 
or  neurospinal  affection  rather  than  a  purely  muscular  affection.  All  this  may 
appear  to  be  a  matter  of  some  indifference  to  the  present  day  neurologist,  but 
we  of  that  day  devoted  much  time  to  these  studies  and  helped  to  furnish  a  stable 
basis  for  further  research  in  an  important  series  of  diseases. 

A  very  good  idea  of  the  \'ery  gradual  de\  elopment  of  neurology  in  Europe 
as  well  as  in  America  may  be  had  from  the  earliest  pediatric  studies  on  infantile 
cerebral  palsies.  In  1842  Henoch  wrote  on  de  atrophia  cerebri  describing  the 
brain  conditions  associated  with  infantile  cerebral  diplegia.  In  1860  Heine 
distinguished  between  infantile,  spinal  and  cerebral  palsies;  before  his  day  some 
of  the  oldei-  French  authors  had  reported  on  atrophic  changes  in  brains  of  children 
afflicted  with  various  forms  of  palsy.  In  1868  Charcot  and  his  pupil  Cotard 
wrote  on  partial  atrophy  of  the  brain. 

Kundrat  in  1882  published  a  fine  monograph  on  porencephaly — a  term  intro- 
duced by  Heschl.  Bourneville,  Pierre  Marie  wrote  on  lobar  sclerosis.  In  1884 
Struempell  attributed  infantile  spastic  hemiplegia  to  an  acute  encephalitis, 
a  polioencephalitis,  not  unlike  poliom3-elitis. 

Then  we  Americans  entered  this  arena.  Among  the  earliest  pioneers  were 
Sarah  McXutt,  Peterson,  Starr,  Spiller,  Osier  and  I  may  add  Sachs,  since  my 
own  publications  go  back  to  the  year  1887;  and  I  am  given  credit  for  ha\  ing 
published  the  first  textbook  on  Nervous  Diseases  of  Children  in  1895.  It  was 
my  friend  Dana  who  persuaded  me  to  write  it,  and  for  fully  half  a  century  child 
neurology  has  been  my  special  field  of  research. 

In  1890,  B.  Sachs  and  Frederick  Peterson  published  their  fundamental  studies 
on  the  infantile  cerebral  palsies — a  sober  analysis  of  140  cases  in  which  we  estab- 
lished beyond  dispute  that  the.se  conditions  weie  due  to  various  factors  and  that 
at  least  three  groups  were  to  be  recognized:  1)  the  prenatal;  2)  the  true  birth 
palsies;  3)  the  accjuired  palsies,  due  to  (a)  acute  and  early  infections,  (b)  t(j 
hemorrhages  (infantile  apoplexy).  We  contended  that  these  palsies  were  nol 
to  be  put  in  one  basket;  entirely  different  disorders  may  have  some  symptoms 
in  common. 

*  Sachs  was,  so  far  as  known  to  the  present  writer,  the  first  American  author  to  take  part 
in  this  discussion.  "Peroneal  P'orm  or  Leg  Type  of  Progressive  Muscular  .\trophy."^ 
Brain,  12:447,  1890. 
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These  conclusions  have  been  generally  accepted.  One  statement  made  fifty 
j'^ears  ago  has  escaped  general  notice.  It  is  difficult  to  explain  acute  cerebral 
hemorrhage  in  children,  intracerebral  and  meningeal.  "In  his  endeavors  to 
elucidate  this  part  of  the  inquiry,  Sachs  was  compelled  to  fall  back  upon  the 
fatty  degeneration  of  the  blood  vessels  which  von  Recklinghausen  describes  in 
his  masterly  monograph  and  which  he  claims  is  a  not  uncommon  finding  in  the 
brains  of  children."" 

Any  review  of  American  contributions  must  take  cognizance  of  Ramsay  Hunt's 
profound  studies  on  diseases  of  the  corpus  striatum  which  gained  additional 
significance  after  the  epidemic  of  lethargic  encephalitis.  Joined  to  the  contri- 
butions of  C.  and  O.  Vogt  and  of  Bielschowsky,  the  pathologic  anatomy  of 
paralysis  agitans  was  firmly  established;  and  a  few  years  later  the  importance 
of  the  striatal  region  in  the  development  of  the  dystonias  became  evident.  Such 
work  as  this  showed  that  even  to  this  day  careful  clinical  classification  in  con- 
junction with  anatomic  and  physiologic  studies  of  the  structures  involved 
help  in  the  real  advance  of  neurology  and  neuropsychiatry. 

It  goes  Avithout  saying  that  all  serious  and  organic  minded  neurologists  were 
close  students  of  bacteriology  and  kept  step  with  the  development  of  endocrin- 
ology and  AN-ithin  the  last  decade  with  the  revelations  afforded  by  biochemical 
and  electrical  research.  The  revelations  must  not  be  accepted  as  gospel  truth  until 
sound  critical  judgment  has  approved  of  them.  Much  is  to  be  expected  from  the 
closer  study  of  neuromuscular  activity,  from  vitamin  research  and  from  electro- 
encephalography ;  vitamin  deficiency  may  be  an  important  factor  in  some  spinal 
disorders,  but  surely  not  the  only  one;  there  may  be  a  definite  electric  pattern 
in  epilepsy,  but  we  have  far  to  go  before  we  have  a  right  to  claim  that  epilepsy 
is  an  electric  dysrhythmia;  it  is  surely  much  more  than  that. 

The  value  of  continued  clinical  research  correlated  with  exact  histologic 
studies  has  been  impressed  upon  me  by  my  ovai  experience  during  the  last  56 
years.  In  1887  I  published  my  first  paper  on  "Arrested  Cerebral  Development 
with  Special  Reference  to  its  Cortical  Pathology."  My  chief  interest  was  in 
the  cellular  changes  which  ^"an  Gieson  and  I  found  in  the  brain  of  a  child.  This 
patient  was  seen  by  me  after  I  had  been  associated  less  than  two  years  with 
an  eminent  general  practitioner.  "Just  an  ordinary  case  of  idiocy,"  said  my 
senior.  "Xo",  said  I,  "a  most  unusual  combination  of  symptoms."  But  in 
those  days  a  junior  had  a  hard  time  standing  up  against  a  man  of  huge  experi- 
ence. However,  I  stood  by  my  guns  and  a  few  years  later  came  across  a  second 
case  in  the  .same  family  and  generation  and  onh^  nine  years  later  did  I  establish 
the  type  and  called  it  Amaurotic  Family  Idiocy.  Since  then  others  have  called 
it  Tay-Sachs  Disease,  War  en  Tay  having  described  the  retinal  changes.  Later 
on,  Spielmeyer,  and  the  Vogts  differentiated  a  juvenile  form  from  the  infantile 
group.  While  the  two  types  had  many  symptoms  in  common,  there  were  also 
•distinct  differences  between  them.  Had  we  not  guarded  the  types  carefully, 
there  would  have  been  great  confusion.    For  years  and  j^ears  I  thought  I  had 

'  Quotation  from  Nervous  and  Mental  Disorders  from  Birth  Through  Adolescence  by 
Sachs  and  Hausman,  p.  2.38,  where  those  interested  may  find  many  other  details. 
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described  tlie  disease  well  enuugh  since  no  one  added  or  detracted  from  the  clinical 
and  earliest  pathologic  facts  as  established  by  a  host  of  workers  including  Schaffer, 
Globus,  Hassin,  Strauss  and  myself.  For  years  I  was  fairly  satisfied  with  the 
belief  that  I  had  done  all  that  could  be  expected  of  me.  Lo  and  behold !  During 
the  past  decade  Epstein  of  Menna,  L.  Pick  and  Bielschowsky  in  Berlin,  corrob- 
orated by  othei-s,  convinced  me  of  the  close  relationship  between  this  disease 
and  Xiemann-Pick  disease;  and  after  inspecting  Pick's  specimens  in  Berlin,  I  was 
convinced  that  in  all  these  forms,  a  faulty  lipid  metabolism  was  the  important 
underlying  factor.  I  have  the  firm  impression  that  when  this  morbid  process 
is  exhibited  in  all  the  important  organs  of  the  body,  you  may  call  it  Xiemann- 
Pick  disease;  when  the  changes  are  restricted  to,  or  invohe  chiefly,  the  central 
nervous  system,  you  may  call  it  Tay-.Sachs  disea.se.  Many  other  questions  have 
arisen.  Epstein,  for  instance,  claims  that  the  lipids  in  the  two  diseases  are 
chemically  different,  but  as  I  said  in  a  previous  (private)  publication:  "I  am  still 
fascinated  by  the  thought  that  all  these  forms  are  related  and  the  problem  re- 
mains: how  can  faulty  lipid  metabolism  be  linked  up  with  a  family  affliction?"^ 

"Let  the  present  day  investigator  determine  whether  or  not  the  endocrines 
have  anything  to  do  with  the  chemical  proces.ses.  Still  more  important  is  the 
quer\-  which  has  been  foremost  in  my  own  mind  for  a  number  of  3'ears — is  there 
no  way  of  meeting,  diminishing  or  counteracting  this  faulty  fat  metabolism? 
I  am  full  of  hope  that  some  day  a  physiologist  or  biochemist,  or  some  young 
neuropsychiatrist  with  an  active  brain,  may  find  the  key  to  this  problem,  and 
anyone  who  will  enter  the  arena  .succes.sfull3-  against  the  incurability  of  hereditary 
and  family  disea-ses  will  have  everlasting  fame."  That  it  can  and  will  be  achieved, 
is  my  hope  and  belief. 

I.et  me  remind  the  reader  again  that  while  the  chemist,  the  endocrinologist, 
the  physicist  have  given  great  assistance,  it  remains  for  the  clinical  neurologist 
to  develop  and  present  the  specific  research  problems. 

Fortunately,  our  clinical  studies  have  stood  the  test  of  time,  or  else  all  sorts 
of  heterogeneous  forms  of  disease  would  have  made  the  problems  still  more 
complex  than  they  are. 

The  further  question  ari.ses,  even  though  the  predominant  racial  occurrence 
cannot  be  denied,  may  not  environment  as  well  as  heredity  play  a  part.  Still 
other  purely  clinical  problems  arise. ^ 

Let  me  urge  the  point  that  the  chemists  and  electrophysicists,  working  with 
the  clinician,  should  try  to  gra.sp  the  medical  problem,  or  at  least  to  develop  a 
sympathetic  interest.  It  has  been  especially  gratifying  to  me  that  my  long 
continued  interest  in  this  one  disease  has  led  to  research  on  many  fundamental 
problems  relating  to  heredity,  environment  and  the  causes  of  supposedh'  heredi- 
tary disea.ses. 

*  These  and  other  quotations  are  from  an  address  (privately  published)  on  "Present  Day 
Trends  in  Xeuropsychiatric  Research"  read  before  the  Bellevue  Xeurologicai  Conference  on 
March  17, 1939. 

»  Those  interested  in  these  problems  may  find  my  present  day  views  in  a  paper  submitted 
to  the  Third  International  Neurological  Congress  in  Copenhagen  (read  by  Dr.  Riley) 
August,  1939. 
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Abner  Wolf's  w  ritings  on  toxoplasmic  encephalomj-elitis  have  made  mej  suspect 
that  among  congenital  disorders,  there  may  be  a  number  due  to  some  infections 
or  other  intrauterine  process;  and  surely  in  no  way  truly  hereditary. 

Neurology  and  modern  neurophysiology  profited  much  from  the  clinical 
and  anatomical  investigations  of  problems  related  to  brain  tumors.  Here  the 
American  school  of  neurosurgery  led  by  Harvey  Gushing  and  the  American 
"studies  on  the  pathology  [and  related  clinical  manifestations]  of  intracranial 
tumors,  begun  by  tJlobus  in  New  York  and  by  Bailey  and  Gushing  in  Boston 
.  .  .  extended  by  Penfield,  by  Alpers  and  many  others,"'"  opened  an  important 
and  fruitful  field  of  research.  With  the  development  of  modern  neurosurgical 
technique,  more  aggressive  and  less  hazardous  steps  became  a\  ailable.  This, 
when  coupled  with  the  newl}^  acquired  knowledge  of  the  biologic  character  and 
behavior  of  brain  tumors,  made  it  possible  to  approach  such  problems  with  a 
better  understanding  of  the  probable  advantages  or  certain  disadvantages  of 
surgical  intervention.  But  what  is  equally  important  is  that  the  comprehensive 
studies  of  cerebral  neoplasms  have  contributed  much  to  the  general  pool  of 
knowledge  of  the  physiology  of  the  brain  and  ha\'e  thereby  thrown  much  light 
on  other  neurological  questions. 

Within  recent  years  the  chemistry  of  the  brain  assumed  special  importance 
in  the  discussion  of  mental  and  nervous  disorders.  Quoting  again  from  a  pre- 
vious address:  "As  I  .see  it,  we  neurologists,  and  neurop.sychiatrists,  especially 
those  of  us  who  have  adhered  to  orthodox  doctrines^'  (and  the  majority  have) 
will  have  our  forces  well  in  hand  for  the  impending  battle.  The  struggle  is  to 
keep  neurology  and  neuropsychiatry  on  a  sound  organic  basis  and  to  clarify  the 
fundamental  processes  governing  the  activities  of  the  nervous  system." 

Beyond  a  doubt,  the  startling  disclosures  of  Manfred  Sakel  regarding  insulin 
shock  treatment  gave  a  tremendous  fillip  to  this  line  of  inquiry,  and  we  find 
ourselves  only  at  the  beginning  of  an  entirely  new  line  of  investigation.  Great 
care  will  be  needed  before  we  reach  definite  conclusions  as  to  insulin  and  still 
more  as  to  metrazol.  Without  attempting  to  take  up  the  cudgels  in  this  debate, 
let  me  refer  to  Himwich's  veiy  apt  simile:  "To  contrast  the  fundamental  differ- 
ences of  the  action  of  metrazol  and  insulin,  the  latter  decreases  the  amount  of 
coal  (glucose)  necessary  for  the  fire  to  support  cerebral  function,  while  metrazol 
interferes  with  the  draft  (oxygen)  required  to  maintain  the  flame.  The  end- 
results  in  regard  to  the  supply  of  energy  to  the  brain  are  the  same  with  both 
methods." 

"Not  all  those  especially  interested  in  these  problems  appear  to  realize  that 
after  metrazol  injection,  the  inhibition  of  cerebral  metabolism  is  due  to  acute 
anoxemia,  and  this  in  turn  is  induced  by  the  severit.y  of  convulsions  and  the 
temporary  arrest  of  respiration." 

If  this  be  true,  the  anoxemia  of  a  similar  degree  produced  by  any  other  means 

1"  Bailey,  P. :  The  present  state  of  American  neurology.  J.  Neuropath.  &  Exper.  Neurol., 
1:  112,  1942. 

"  It  might  interest  even  his  followers  to  know  that  in  a  letter  written  to  the  present 
writer  (dated  London,  July  19,  1938)  Sigmund  Freud  said:  "Fortunately,  I  have  not  been 
hostile  to  {nicht  verfeindet  bin)  organic  neuropathology." 
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should  be  equallj-  effective.  The  attempt  has  been  made  to  induce  anoxemia 
by  placing  patients  in  an  atmosphere  in  which  the  nitrogen  was  increased  at  the 
expense  of  oxygen.  AVherever  such  investigation  is  carried  on,  there  must  be 
the  closest  collaboration  between  the  clinician  and  the  laboratory  worker.  One 
mystery  remains:  After  either  form  of  shock  treatment,  if  successful,  the  normal 
cerebral  activities  remam,  but  the  morbid  proces.ses  are  diminished  or  lost.  What 
a  fruitful  field  for  further  original  research  on  the  part  of  clinician  and  chemist ! 

There  are  other  clinical  problems  pressing  for  solution  regarding  the  action 
of  acetyl  choline,  prostigmine,  quinines  and  other  substances  that  seem  to  have 
a  direct  bearing  on  the  peripheral  ner\  ous  system.  As  I  said  to  a  distinguished 
physiologist  in  Boston  a  few  years  ago:  'Trom  now  on  we  had  better  drop  our 
old  jargon  about  the  transmission  of  motor  impulses,  and  begin  to  think  of  these 
functions  in  chemical  or  electrical  terms."  -\nd  that  leads  to  a  few  concluding 
thoughts  on  electrical  research  that  promises  so  much  for  the  future  toward 
clarif>  ing  brain  activity. 

The  present  day  interest  in  these  electro-potentials  in  the  living  brahi  ^^•as 
arou.^ed  by  Berger's  pubhcations  in  1929  and  furthered  by  Adrian,  Gibbs,  DavLs, 
Lenox,  de  Bareene  and  a  number  of  younger  men  here  in  New  York;  at  BelleMie, 
The  Mount  Sinai  Hospital,  the  Psychiatric  Institute,  the  Neurological  Institute, 
and  the  Montefiore  Hospital.  Do  these  electrical  impulses  originate  in  the 
brain  cells  or  ti.ssue? 

A  number  of  points  have  been  well  established,  but  we  must  be  most  careful 
not  to  arrive  at  any  hasty  conclusions.  That  the  potentials  are  actually  derived 
from  the  cortex  and  are  not  merely  part  of  general  cerebral  activity  has  been 
proved  by  de  Bareene  and  McCuUoch'-  who  have  showTi,  by  gradual  destruction 
of  the  cortex  through  heating,  that  the  alpha  rhythm  disappeai-s  if  all  the  layers 
are  locally  destroyed.  In  1939,  I  wTote:  "Adrian  and  ^latthews  beUeve  that 
the  presence  of  the  alpha  rhythm  before  stimulation  is  taken  to  imph-  .sj-nchron- 
ized  di-scharge  in  a  group  of  cells.  The  vi-sual  stimulus  is  said  to  stimulate  a 
specific  pattern  among  the.se  cells  and  so  break  up  the  s\iichronized  action, 
consequently  the  alpha  rhythm  disappears." 

On  the  other  hand,  listen  to  what  Berger  has  to  say.  He  regards  the  alpha 
rhythm  as  a  resultant  of  activity  in  a  large  ma,ss  of  cells  of  the  cortex  as  a  whole. 
Apparently  a  specific  sensory  stimulus  stirs  up  one  special  cortical  area  and  in- 
hibits acti\  ity  in  all  other  parts.  In  other  words,  Berger  beheves  that  the  de- 
pression of  the  alpha  rhythm  reflects  this  process  of  inhibition  in  the  greater 
part  of  the  cortex.  There  is  good  reason  to  believe  that  there  is  independent 
electrical  activity  of  the  brain  which  is  continuous  but  easily  upset  and  inhibited 
by  .sensor>-  stimulation.  But  is  not  sensory  stimulation  of  some  sort  almost 
continuous  during  the  waking  .state? 

I  have  not  the  right  nor  the  intention  at  present  to  go  into  the  detail-;  of  this 
electric  research.  I  am  trying  merely  to  indicate  how  interesting  and  important, 
how  fundamental  the.se  electrical  investigations  promise  to  be,  and  how  much 
there  is  rea.son  to  believe  our  knowledge  of  brain  activity  will  be  affected  once 

"2  J.  Xeurophysiol.,  2:  319,  July  1939. 
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~we  have  the  right  to  draw  definite  concUisions.  Before  such  conclusions  can 
be  reached,  we  must  have  the  fundamental  data  to  rely  upon.  It  seems  of  the 
iitmost  importance  to  establish  the  electrical  potentials  of  children  at  various 
ages  before  we  can  claim  that  this  or  that  electrical  pattern  denotes  early  epilepsy 
or  early  manifestations  of  an  impending  mental  storm,  a  manic  depressive  psj'- 
chosis,  or  a  schizophrenia. 

The  troublesome  problems  of  epilepsj',  of  convulsions,  will  receive  the  closest 
possible  attention,  and  if  any  further  proof  were  needed,  it  is  evident  that  psy- 
chiatry as  well  as  neurology  will  ha\-e  good  reason  to  resort  to  these  newer  elec- 
trical methods  in  many  of  the  special  problems.  While  the  insulin  shock  therapj'- 
of  dementia  praecox  is  well  within  the  domain  of  chemical  research,  it  will  also 
be  advanced  by  these  newer  electrical  methods.  There  is  the  hint  through 
careful  studies  of  the  convulsions  following  metrazol  injections  that  we  may  be 
able  to  learn  more  about  the  exact  changes  occurring  in  the  brain  before,  during 
and  after  con\ailsive  seizures.  Even  in  cases  when  there  is  the  failure  of  an 
overt  seizure  after  metrazol,  interesting  data  have  been  .secured  and  differences 
have  been  discovered  from  the  findi^igs  when  an  overt  seizure  occurs,  and  again 
when  the  patient  passes  through  the  post-convulsive  relaxation  period  until 
he  returns  to  normal. 

If  I  may  continue  in  the  line  of  mentor,  let  me  urge  caution  in  another  direc- 
tion. In  studying  the  effect  of  radiation  applied  directly  to  the  brain  and 
spinal  cord  experimentally  on  monkeys,  Elsberg,  Dyke  and  Davidoff''  found 
that  large  single  doses  of  roentgen-rays  apphed  directly  upon  the  brain  were 
followed  almost  immediate I3'  by  contralateral  hemiplegia.  When  one  cerebral 
hemisphere  was  irradiated,  both  the  homolateral  and  the  contralateral  hemi- 
spheres were  involved,  the  latter  much  less  than  the  former.  When  large  doses 
of  radiation  were  applied  to  the  cerebrum,  chromatolysis  of  ganglion  cells  of 
the  cerebellum  occurred  similarly  when  the  cerebellum  was  thus  irradiated, 
degeneration  of  gangUon  cells  of  the  cerebrum  was  found.  The  effects  of  mas- 
sive doses  of  roentgen-rays  were  especiall.y  marked  in  the  glia  and  nerve  tissues, 
but  the  changes  in  the  blood  vessels  were  slight  in  degree. 

When  smaller  dosage  was  used  and  when  one  part  of  the  brain  was  irradiated, 
■distant  parts  of  the  brain  when  examined  months  later  were  found  altered.  These 
facts  must  be  borne  in  mind  when,  as  proposed  by  Marburg  and  others,  small 
doses  of  irradiation  are  to  be  used  over  long  periods  in  the  treatment  of  hj^dro- 
cephalus  and  other  conditions.  This  important  finding  regarding  the  later 
effects  of  small  doses  of  irradiation  could  only  be  determined  by  most  careful 
pathologic  and  histologic  studies  of  the  old  type.  I  repeat,  therefore,  that  you 
cannot  afford  to  neglect  the  old  methods. 

I  realize  that  I  have  mentioned  only  a  few  of  the  large  number  of  topics  dis- 
cussed by  the  active  neurop.sychiatrists  and  neuro.surgeons,  who  during  the  last 
three  decades  have  made  prominent  contributions  to  the  advance  of  organic 
neuropsychiatry-.  I  have  been  able  to  allude  to  only  a  few  of  the  men  and  women 
in  this  country  who  have  given  neurology  in  America  a  secure  place  in  the  esteem 

"  Radiology,  31:  451,  October  1938. 
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of  the  entire  world.  Let  me  close  with  remarks  I  made  to  a  friendly  group  two 
years  ago: 

Pardon  the  young  optimist.  I  would  like  to  begin  my  career  all  over  again. 
And  if  I  could,  I  would  first  of  all  take  up  the  study  of  the  specific  influence  of 
each  and  every  endocrine  gland.  Carefully  directed  research  is  needed,  and 
since  we  have  already  learned  to  promote  the  normal  and  correct  the  abnormal 
physical  growth  of  the  child  and  to  influence  important  functions  of  the  body, 
we  may  some  day  find  the  clue  to  the  correction  and  prevention  of  supposedly 
hereditary  (family)  mental  afflictions.  There  is  no  field  that  offers  greater 
opportunitj'  for  original  fruitful  research  in  the  solution  of  innumerable  problems 
than  does  organic  neuropsychiatrj'. 


THE  MATERNITY  SERVICE  OF  THE  FUTURE  WITH  SPECIAL 
REFERENCE  TO  THE  IMOUNT  SINAI  INSTITUTE  OF 
BIOGENETICS! 


I.  C.  RUBIN,  M.D. 

I  feel  deeply  the  privilege  of  being  able  to  address  the  Board  of  Trustees  of 
The  Mount  Sinai  Hospital,  at  the  invitation  of  Mr.  Kops,  on  the  subject  of  the 
Maternity  Service  of  the  future,  a  matter  of  such  vital  interest  to  the  hospital 
and  a  matter  of  equal  importance  to  the  whole  medical  staff.  The  need  of  a 
maternity  service  has  been  felt  not  only  by  those  of  us  who  are  directly  and  in- 
timately concerned  with  problems  in  obstetrics  and  gynecology,  but  also  by  all 
the  other  services  of  the  hospital  in  which  the  points  of  contact  with  such  prob- 
lems are  not  so  immediate.  It  is  felt  by  all  that  a  hospital  to  be  complete  must 
provide  for  the  care  of  women  in  their  active  reproductive  period  of  life  as  well 
as  at  all  other  stages.  Obstetrics  of  today  is  as  much  a  part  of  medical  practice 
as  surgery,  general  internal  medicine  and  all  the  other  specialized  departments. 
In  connection  with  and  as  a  part  of  the  overall  functions  of  a  general  hospital 
such  as  ours  the  urgent  necessity  of  a  maternity  service  obviou.sly  requires  no 
further  emphasis. 

I  shall  not  venture  into  a  discussion  of  the  reasons  why  the  department  of  ob- 
steti'ics  has  not  heretofore  been  provided  in  the  scheme  of  The  Mount  Sinai 
Hospital  throughout  its  long  career.  I  shall  instead  point  to  the  fact  that  there 
is  now  manifested  a  very  earnest  and  vigorous  interest  in  the  inauguration  of  a 
maternity  service  on  the  part  of  the  Trustees  and  this,  I  can  assure  you,  is  wel- 
come news  to  the  members  of  the  Medical  Staff,  particularly  those  whose  practice 
is  concentrated  in  this  field. 

One  other  thing  we  may  be  sure  of  and  that  is  The  Mount  Sinai  maternity 
building  will  represent  the  best  in  modern  hospital  construction,  it  will  have  the 
most  practical  architectural  design  and  will  contain  all  the  most  up  to  date  equip- 
ment which  has  been  found  to  be  essential  for  the  efficient,  safe  and  satisfactory 
care  of  obstetric  patients.  From  what  I  have  observed  of  Dr.  Turner's  painstak- 
ing and  meticulous  plans  there  will  be  included  every  last  provision  that  has  been 
thought  of  by  the  most  experienced  hospital  architects,  designers  and  builders. 
For  our  own  specific  needs  much  has  already  been  established  by  Dr.  Turner's 
predecessor,  that  master  architect  and  builder  of  hospitals,  who  has  shed  lustre 
on  the  name  of  Blount  Sinai. 

If  we  include  and  adopt  all  the  activities  commonly  engaged  in  and  considered 
as  essential  to  the  conduct  of  a  maternity  service  we  shall  have  a  maternity  service 
of  the  past  and  the  present  but  not  of  the  future.  Mount  Sinai  has  always  been 
ready  to  adopt  new  measures  in  line  with  advances  in  medical  science  and  art 
and  we  may  speak  with  pardonable  pride  of  our  own  contribution  towards  med- 

1  Presented  at  a  meeting  of  the  Board  of  Trustees  of  The  Mount  Sinai  Hospital,  Jan- 
uary 11,  1944, 
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ical  progress.  What  I  should  like  to  propose  is  I  believe  in  keeping  with  this 
tradition. 

Since  we  are  dealing  with  a  maternity  service  of  the  future  it  should  necessarily 
be  considered  from  a  long  range  viewpoint.  We  have  come  a  long  way  from  the 
hospital  for  custodial  care  of  h-ing-in  patients.  Though  progress  in  obstetrics 
has  not  quite  kept  pace  with  the  amazing  advances  in  physics  and  chemistrj-, 
advances  that  have  been  reflected  in  modern  industrial  arts,  nevertheless  many 
improvements  in  obstetrics  have  been  recorded  in  the  past  fifty  years  to  warrant 
a  recasting  of  our  thoughts  in  this  direction.  Obstetricians  of  today  may  be  said 
in  a  sen.'se  to  be  as  far  apart  from  the  horse  and  buggy  doctor  as  aeroplanes  and 
radar  are  removed  from  the  stage  coach  and  covered  wagon,  so  that  it  is  timely 
to  reformulate  our  notions  about  what  constitutes  a  maternity  service  of  the 
future. 

To  my  mind  such  a  service  should  have  a  fourfold  purpose  and  function.  The 
first  Ls  maternity  care  in  the  most  modern  and  comprehensive  sense  of  the  term 
for  expectant  mothei-s  throughout  pregnancy,  childbirth  and  during  the  lying-in 
period.  This  we  may  be  sure  will  be  provided  for  in  accordance  with  the  high 
standards  maintained  by  Mount  Sinai  for  all  the  patients  that  come  under  its 
care. 

The  second  Ls  education  and  training  of  interns,  residents  and  nurses  and  other 
personnel  who  have  to  carry  out  the  practice  and  art  of  obstetrics.  The  first 
and  second  are  necessarily  limited  b}'  the  number  of  mothers  and  newborn  chil- 
dren that  can  be  accommodated  in  the  hospital. 

The  third  is  research — clinical,  biochemical  and  experimental.  ThLs  b  a  func- 
tion of  the  maternity  of  the  future  which  must  be  particularly  stressed  since  it  is 
the  one  branch  which  enlarges  the  horizon  of  the  others,  increasing  the  scope  of 
the  maternity  service  well  beyond  the  limits  of  location  and  community.  An 
obstetric  bed  can  be  occupied  by  but  one  mother  but  the  scientist's  mind  can 
generate  many  ideas  which  are  not  limited  by  space  or  time. 

The  fourth  is  social  service  which  may  be  enlarged  to  include  a  number  of 
educational  features  and  other  aseful  agencies  not  ordinarily  considered  in  this 
connection. 

A  maternity  service  that  comprises  these  four  aspects  may  well  be  designated 
a.s  a  maternity  center  or  better  an  Institute  of  Biogenetics  since  it  is  concerned 
not  only  with  the  principles  and  practice  of  obstetrics  but  with  all  the  biological 
facts  that  go  to  make  up  the  science  of  birth. 

For  a  long  time  The  Mount  Sinai  Hospital  could  be  counted  in  the  forefront 
of  the  most  important  hospitals  in  New  York  City  and  the  United  States  and 
has  earned  an  enviable  reputation  for  contributions  to  medicine  and  surgery 
although  the  physicians  of  the  hospital  were  for  the  most  part  on  an  entirely 
voluntary'  basis.  We  must  now  however  face  the  fact  that  we  are  compelled 
to  keep  pace  with  the  advances  in  organization  which  medical  centers  and  other 
foundations  with  their  large  endowments,  and  pharmaceutical  hou.ses  with 
enormous  financial  resources  have  in  recent  years  established  for  themselves  and 
thus  have  set  a  pattern  for  hospitals  in  general.    The  disparity  in  financial  re- 
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sources  has  been  responsible  for  the  fact  that  we  have  not  been  able  in  recent 
years  to  meet  the  new  demands  for  research.  This  is  the  urgent  and  imperative 
task  which  ]Mount  Sinai  Hospital  must  meet. 

These  increasing  demands  for  the  enlargement  of  the  scope  of  the  maternity 
service  of  the  futiue  may  be  satisfied  by  the  establishment  of  a  Mount  Sinai 
Institute  of  Biogenetics,  an  institute  which  would  offer  opportunities  for  funda- 
mental clinical  and  biochemical  reseairh  to  far-sighted,  scientifically  minded 
obstetricians  and  other  physicians.  The  creation  of  such  a  maternity  center 
would  be  a  pioneer  enterprise  and  a  contribution  of  major  importance  to  future 
obstetrics.  It  is  the  one  thing  that  will  differentiate  our  proposed  maternitj'- 
building  and  service  from  just  another  maternity  building  serving  a  given 
locality  or  even  a  somewhat  larger  community.  The  integration  of  the  four 
activities  of  such  a  maternity  service  would  constitute  a  departure  in  the  field 
of  obstetrics  which  would  in  the  future  embrace  a  wider  sphere  of  influence, 
national  and  e^'entually  international. 

A  survey  of  medical  literature  shows  that  but  few  maternity  lying-in  hospitals 
and  fewer  obstetric  services  in  general  hospitals  have  made  noteworthy  con- 
tributions to  the  progress  of  science.  In  most  cases  they  were  in  the  nature 
of  small  impro^•ements  of  obstetrical  technique,  only  few  of  which  have  perma- 
nent value.  Obstetricians  who  are  not  satisfied  with  this  limited  field  of  research 
and  who  try  to  get  a  deeper  insight  into  the  miracle  of  the  creation  of  man  are 
compelled  to  look  to  various  other  places,  mostly  institutions  dealing  with 
theoretical  problems  if  they  wish  to  put  their  ideas  to  the  test  by  trial  or  experi- 
ment. But  it  is  not  always  easy  to  get  such  an  opportunity  and  at  best  it 
involves  a  great  loss  of  time  and  energy.  Very  often  the  chief  of  such  an  ex- 
perimental institution  has  no  real  interest  in  obstetrical  problems  and,  as  a  rule, 
possesses  no  clinical  experience  and  critique. 

In  our  hospital  the  central  laboratories  are  ably  staffed  and  the  routine  work 
is  done  in  an  efficient  manner.  But  as  far  as  research  work  is  concerned  the 
facilities  are  as  you  know  cramped  and  there  is  need  for  much  enlargement. 

The  organization  of  such  an  institute  which  I  envisage  would  remove  these 
obstacles  and  would  enable  the  staff  of  physicians  to  carry  on  scientific  work 
under  favorable  circumstances.  I  should  like  to  give  you  in  brief  some  idea 
of  the  work  that  needs  to  be  done  in  such  an  institute  of  the  future.  I  shall 
mention  only  a  few  of  the  problems  that  await  solution. 

(1)  The  first  undertaking  would  be  concerned  with  biochemical  problems  in 
the  field  of  physiology  and  pathology  of  pregnancy,  childbirth  and  the  lying-in 
period.  In  pregnancy  and  after  childbirth  there  take  place  great  changes  in 
the  metabolism  of  the  body.  These  changes  serve  a  double  function  designed 
to  keep  the  mother's  organism  healthy  and  strong  while  a  new  organism  is  being 
developed,  i.e.,  the  baby  whose  needs  are  not  necessarily  subordinated  to  those 
of  the  mother.  On  the  contrary,  the  organism  of  the  pregnant  woman  has  to 
adapt  itself  to  the  requirements  of  the  young  without  suffering  serious  injury. 
The  unborn  child  lives  in  the  truest  biologic  sense  a  parasitic  existence  growing 
at  the  expense  of  the  maternal  host.    Whether  the  expectant  mother  is  aware 
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of  this  or  not  she  is  practically  almost  always  quite  willing  to  be  the  host  to  tliis 
temporary  parasite  in  the  hope  of  seeing  it  bom  and  grow  up  and  develop  into 
an  independent  human  being.  \Miile  the  growing  embryo  may  be  said  to  snatch 
its  foodstuffs  in  a  form  adequate  for  its  development  with  utter  disregard  for  the 
requirements  of  the  mother's  organbsm,  the  mother  must  be  protected  by  all 
the  knowledge  and  means  that  obstetric  science  and  art  can  offer  her. 

Since  the  pregnant  woman  is  in  a  state  bordermg  on  health  and  disease  she 
need.s  special  care  and  attention  to  maintain  her  healthy  balance.  Moreover, 
in  many  respects  the  organism  of  the  mother  has  to  be  accommodated  to  that 
of  the  unborn  child  so  that  it  may  not  be  harmed.  We  have  learned  for  example 
that  the  pregnant  woman  retains  more  water  in  her  tissues  than  the  non-pregnant 
woman.  The  result  is  that  her  cells  are  subject  to  the  same  conditions  as  those 
of  the  fetal  cells  which  contain  large  amounts  of  water.  An  excess  of  water 
retention  in  the  mother's  tissues  may  provoke  serious  disturbances  such  as 
hydrops  (water  logging)  and  eclampsia  (comiilsions).  The  late  Dr.  Joseph  De 
Lee  has  pro\'ided  a  niche  in  his  Hall  of  Fame  in  the  Chicago  Lying-in  Hospital 
for  the  discoverer  of  the  cause  of  eclampsia.  We  may  well  set  such  a  task  for 
ourselves  in  the  new  maternity  service. 

If  the  nutrition  of  the  pregnant  woman  is  inadequate,  various  manifestations 
of  deficiency  disease  such  as  pol\Tieuritis,  hemeralopia  (night  blindness)  kerato- 
malacia  (softening  of  the  cornea),  scurvy,  etc.,  may  develop.  The  cause  of 
toxemia  of  pregnancy,  its  prevention  and  cure;  the  cause  of  nausea  and  vomiting, 
annoying  symptoms  of  pregnancy,  are  other  obstetric  disturbances  that  can  be 
better  studied  in  an  institute  of  the  type  proposed  for  the  maternity  service  of 
the  future.  Xot  unrelated  is  the  fact  that  the  organism  of  the  mother  in 
general  and  more  especially  the  reproductive  organs  and  the  pelvic  joints, 
have  to  undergo  important  changes  in  order  to  make  the  process  of  delivery 
possible.    Through  the  unprepared  birth  canal  a  delivery  would  be  impo.ssible. 

Thus,  it  is  of  great  practical  and  scientific  importance  to  study  thoroughly 
the  various  changes  of  the  metabolism  of  pregnancy  and  the  nutritional  require- 
ments for  mother  and  child.  A  better  understanding  of  nutrition  in  pregnancy 
has  already  been  gained  thanks  to  advances  in  our  knowledge  of  obstetric  science 
during  the  last  few  decades  and  there  is  still  room  for  much  work  of  the  utmost 
importance  to  be  done. 

The  study  of  fetal  metabolism  is  still  in  its  beginnings  due  to  technical  diffi- 
culties involved  in  such  investigations.  The  metabolic  proce.s.ses  of  the  fetus 
in  an  environment  poor  in  oxygen  differ  essentially  from  that  of  extrauterine 
life.  The  investigation  of  fetal  metabolism  has  more  than  theoretical  interest. 
Its  practical  purpose  is  to  enable  us  to  prevent  many  miscarriages  and  premature 
births,  to  secure  the  development  of  better  and  stronger  babies,  and  prevent 
the  occurrence  of  some  fetal  malformations. 

(2)  The  Institute  of  Biogenetics  should  be  concerned  with  a  variety  of  hor- 
monal problems.  The  function  of  the  gonads,  the  maturation  of  the  ova  and 
spermatozoa,  the  embedding  of  the  fertilized  ovum  in  the  uterus,  its  breeding 
and  all  the  metabolic  proces.ses  mentioned  above.    Labor  and  breast  feeding 
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of  the  newborn  are  under  the  rule  of  hormonal  organs.  Within  a  comparatively 
very  short  time,  endocrinology  has  grown  into  an  important  and  extensive 
branch  of  medical  science.  Particularly  in  the  field  of  gynecology  and  obstetrics 
great  strides  have  been  made.  I  need  only  remind  you  of  the  famous  Aschheim- 
Zondek  pregnancy  test,  of  the  knowledge  of  the  function  of  the  corpus  luteum, 
the  placenta,  and  the  hypophysis.  Many  endocrinological  problems  have  been 
solved,  many  more  await  solution.  Endocrinol ogic  studies  would  be  best 
carried  out  in  such  an  institute  where  the  matei'ial  lends  itself  admirably  to 
biogenetic  research. 

(3)  Serological  research  in  obstetrics  has  been  pushed  into  the  background 
in  favor  of  endocrinologic  work  during  the  last  decades  though  we  owe  to  it  the 
knowledge  of  some  interesting  facts  concerning  parallel  reactions  in  pregnane}^ 
and  malignant  neoplasms  and  about  the  transition  of  immune  bodies  from  the 
mother  to  the  fetus.  That  serology  also  promises  to  furnish  new  facts  is  il- 
lustrated by  the  amazing  story  of  the  Rh  factor  which  was  discovered  by  Land- 
steiner,  Wiener,  and  Levine  and  encountered  in  about  85  per  cent  of  the  popula- 
tion. Abortions,  miscarriages  and  serious  illnesses  (erj-throl^lastosis)  of  the 
newborn  child  ma.y  be  the  consequences  of  the  unhappy  association  of  two 
otherwise  normal  and  healthy  people.  The  determination  of  the  Rh  factor 
before  marriage  may  prevent  the  fatal  consecjuences  of  such  a  pregnancy.  If  a 
man  with  a  positive  Rh  factor  marries  a  woman  who  also  has  a  positive  Rh 
factor,  nothing  wrong  will  develop  from  the  mixture  of  paternal  and  maternal 
elements  in  the  offspring.  The  same  is  true  if  both  parents  are  Rh  negative. 
But  if  the  husband  is  Rh  positive  while  the  wife  is  Rh  negative,  it  may  happen 
that  the  fetus  will  inherit  the  Rh  factor  from  his  father  and  by  transition  of  this 
factor  into  the  maternal  blood  will  induce  the  formation  of  antibodies  against  the 
mother's  Rh  factor.  These  antibodies  pass  through  the  placenta  into  the  fetal 
circulation  and  may  injure  the  fetus  seriously  and  even  kill  it. 

(4)  An  institute  of  biogenetics  will  include  all  problems  concerning  reproduc- 
tion. This  comprises  the  large  field  of  sterility,  its  causation,  prevention  and 
cure.  The  husband  as  well  as  the  wife  can  be  responsible  for  a  childless  marriage. 
The  male  sterility  can  be  caused  by  lack  of  spermatozoa  in  the  ejaculation  due 
either  to  non-formation  of  spermatozoa  in  the  testicle  because  of  cryptorchism, 
eunochoidism,  etc.,  or  due  to  an  obstmction  of  the  seminal  ducts.  It  may  be 
further  caused  b\'  inviability  of  the  spermatozoa,  through  damage  of  the  sperma- 
tozoa from  a  disease  of  the  prostate  or  the  seminal  glands.  A  woman  may 
.suffer  from  sterility  because  she  has  no  fertilizable  ova  or  because  her  Fallopian 
tubes  are  obstmcted.  Other  factors  that  militate  against  conception  are  in- 
adequate preparation  of  the  uterine  mucosa  for  the  embedding  of  the  ovum, 
destruction  of  the  .spermatozoa  in  the  cervical  mucus,  expulsion  of  the  semen 
from  the  vagina  and  many  other  unestablished  factors.  The  diagnosis  and  the 
treatment  of  all  the  factors  involved  in  involuntary  childlessness  represents  a 
wide  field  of  research  which  is  very  interesting  and  important,  but  also  very 
difficult  under  restricted  facihties  available  at  the  present  time. 

Artificial  insemination  has  recently  been  brought  to  public  attention  in  a 
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sensational  manner.  It  has  its  proi>er  place  in  case?  where  natural  iasemina- 
tion  is  impossible  because  of  a  defect  of  the  husband.  Artificial  insemination 
has  already  interested  gj-necologists  for  a  long  time.  After  many  .serious 
disappointments  some  success  and  some  promising  results  have  been  obtained 
and  we  hope  that  the  results  of  artificial  in.semination  will  become  as  good  in 
man  as  they  are  in  animals.  To  find  out  the  reason  for  the  usual  failure  of 
artificial  insemination  in  man  and  to  remove  these  impediments  is  an  important 
object  of  the  Institute  of  Biogenetics. 

(5)  We  still  do  not  know  how  the  human  o^-um  matures,  how  it  Is  taken  in 
by  the  tube,  how  it  is  carried  through  the  tube  into  the  uterus,  how  long  thL= 
migration  of  the  ovum  lasts,  how  long  the  mature  o\'um  and  spermatozoon  re- 
main viable  and  fertile,  what  is  the  real  duration  of  normal  pr^nancy,  i.e.,  how 
long  it  takes  from  the  conjugation  of  the  ovum  and  the  spermatozoon  to  the 
date  of  deUver>-;  what  initiates  and  causes  labor,  etc.  There  arise  innumerable 
highly  interesting  problems,  many  of  them  also  of  practical  value.  For  instance, 
the  question  of  the  cause  of  ectopic  pregnancy  Ls  in  close  connection  with  some 
of  the  subjects  above  mentioned.  The  solution  of  these  problems  requires  the 
careful  and  critical  combination  of  experimental,  cUnical  and  histological  studies. 

(6)  A  maternity  ser\-ice  pro^^des  the  material  for  research  in  embryolog>-,  in 
heredity  (e.g.,  research  of  twinsj  and  eugenetics.  The  study  of  heredity  and 
facts  resulting  from  such  study  form  the  basis  of  practical  matrimonial  coasulta- 
tion  and  represent  a  field  of  research  work  of  steadily  increasing  importance. 

(7)  The  obstetrician  unfortunately  is  .sometimes  compelled  to  interrupt  a 
pr€^;nancy  in  order  to  save  the  life  and  the  health  of  the  pregnant  woman. 
The  question  when  such  an  interruption  of  pregnancy  Is  necessary-,  has  to  be 
revised  again  and  again  because  progi^ess  in  medicine  will  restrict  more  and 
more  the  cases  where  such  an  operation  Is  inexntable  in  the  interest  of  the  pr^- 
nant  woman. 

(8j  Better  than  to  interrupt  the  pregnancy  and  destroy  a  new  life,  is  to  pre- 
vent undesirable  pregnancy.  How  to  manage  it  best  and  with  the  greatest 
possible  .security,  is  an  important  problem  to  be  studied  in  the  biogenetic  insti- 
tute. 

There  are  many  other  problems  that  deser\'e  attention.  I  shall  mention  but 
a  few:  (aj  The  biological  chemical  immunological  character  of  spermatozoa. 
Their  generative  aspects,  methods  of  prolonging  their  longcNnty  and  \-iability. 
Steps  have  already  been  inaugurated  at  this  hospital  but  the  work  which  appears 
to  be  encouraging  has  only  begun.  It  will  require  years  of  painstaking  research 
under  the  best  aaspices  as  those  in  an  Institute  of  Biogenetics  to  .solve  these 
problems,  (b;  Improvement  in  methods  of  artificial  iasemination  by  addition 
of  various  buffer  and  nutrient  media,  etc.  (c)  The  recovery  of  human  ova, 
their  longe\-ity  and  \-iability  and  impregnation  in  vitro,  (d)  The  recognition  of 
factors  that  enter  into  defective  germ  plasm  and  the  cause  of  moastrosities. 
(e ;  The  mechanism  of  labor  inclasive  of  the  functions  of  the  mu-scular  apparatus 
of  the  pelvLs  awaits  full  elucidation.  Some  steps  have  been  taken  elsewhere 
in  anticipation  of  this  work  but  under  difficult  conditions  and  less  favorable 
auspices,    (f)  Factors  that  enter  into  the  determination  of  sex.    (h)  Safe 
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methods  of  painless  childbirth,  (i)  Reduction  in  morbidity  and  mortality  in 
obstetrics. 

To  fulfill  all  these  tasks  the  Institute  of  Biogenetics  requires  accommodations 
for  (1)  physiological  and  biochemical,  (2)  endocrinological,  (3)  embryological 
and  histological,  (4)  serological  and  hematological,  (5)  radiological  and  (6) 
experimental  and  pathologic-anatomical  research  work. 

It  would  also  be  desirable  to  have  a  special  fund  to  finance  research  work  which 
coworkers  of  the  maternity  center  cannot  do  but  which  can  be  carried  out  in 
certain  special  institutes  (as  in  botanical,  zoological,  marine  laboratories,  etc.). 
Funds  for  fellowships  to  support  qualified  and  desirable  interns  and  residents 
on  completion  of  their  services  would  go  a  long  way  to  develop  the  scientific 
work  of  the  maternity  service  of  the  future. 

The  serological  laboratory  should  be  combined  with  bacteriological  accom- 
modations sufficient  to  grow  cultures  of  gonococci,  and  other  organisms,  as  well 
as  to  carry  on  other  bacteriological  work  essential  for  the  care  of  pregnant 
women  and  parturients. 

As  to  the  second  departure  from  the  past  in  connection  with  social  service 
of  the  future  maternity  service,  special  attention  should  be  given  to  the  human 
relation.'ships  which  concern  sex  education  and  childbirth.  For  several  of  the 
items  I  am  indebted  to  Dr.  Robert  L.  Dickinson,  pioneer  and  masterful  expo- 
nent of  the  principles  governing  control  of  conception.  They  are  incorporated 
here  as  an  integral  part  of  the  social  activity  of  a  maternity  service. 

(a)  Sex  education  for  adolescent  girls. 

(b)  Premarital  examination  and  counsel. 

(c)  Postmarital  advice  and  adjustments  with  reference  to  sex  life  and  health 
(conjugal  hygiene). 

(d)  Advice  as  to  planned  parenthood  and  best  methods  of  contraception  for 
health  purposes  in  suitable  cases. 

(e)  Determination  of  better  indications  for  interruption  of  pregnancy  and  for 
sterilization  and  best  methods  for  each. 

(f)  Instruction  in  child  care  before  and  after  childbirth. 

(g)  Psychiatric  stud}'  of  the  obstetric  patient  and  preventive  child  hj^giene, 
mental  and  physical. 

(h)  Eugenics  and  euthenics  and  family  relations. 

(i)  Child  adoption. 

(j)  Problems  of  population  which  may  arise  directly  or  indirectly  from  the 
general  survey  of  the  work  done  in  such  an  institute. 

The  care  of  the  obstetric  patient  during  pregnancy,  labor  and  deliver}^  of  the 
newborn  child  and  during  her  lying-in  period  occupies  the  mechanics  of  the 
ordinary  maternity  service.  The  Institute  of  Biogenetics  would  deal  with  the 
fundamental  problems  of  fertility  and  of  sterility  inclusive  of  all  the  many 
biological  problems  that  go  to  make  up  the  prerequisites  of  conception.  On 
the  other  hand  the  aforementioned  social  services  which  have  arisen  from 
modern  living  may,  properly  speaking,  come  under  the  aegis  of  the  maternity 
service  of  the  future. 

A  few  words  only  about  one  of  them,  namely,  child  adoption.    This  activity 
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is  ordinarily  conducted  by  separate  agencies  not  connected  with  a  maternity 
service.  Hitherto  unrelated  to  the  functions  of  obstetrics,  it  is  a  most  worthy 
service  offering  refuge  to  desirable  parenthood  when  the  efforts  of  science  in  the 
last  analysis  fail  to  restore  fertility.  It  is  a  vicarious  satisfaction  for  such 
parenthood  that  is  denied  natural  biological  self-fulfillment.  Incidentally  in 
my  opinion  it  is  the  highest  expression  of  social  and  humane  service  creating 
the  best  good  will  for  the  hospital  which  engages  in  this  humanitarian  work. 
Child  adoption  is  usually  resorted  to  when  all  else  has  been  tried.  In  connection 
with  a  maternity  service  of  the  kind  here  envisaged  the  foster  parents  will  at 
least  have  the  feeling  of  assurance  that  they  have  had  the  full  benefit  of  all  that 
biogenetic  science  can  offer  under  the  most  favorable  circumstances  both  for 
themselves  and  for  the  child  which  will  be  adopted.  Incidentallj^  proper  psychia- 
tric guidance  can  be  provided  to  such  parents  for  sane  and  natural  filial  rela- 
tionship. 

A  few  words  also  with  regard  to  one  phase  of  eugenics  which  has  not  been 
systematically  studied,  namely,  that  of  the  mental  and  physical  growth  of  the 
child  in  relation  to  the  type  pregnancy  and  the  kind  of  labor  and  delivery  which 
the  mother  had  in  bearing  her  child.  This  is  a  work  in  which  the  pediatric  and 
psychiatric  departments  can  cooperate  in  the  maternity  service  of  the  future 
and  make  a  notable  contribution  to  society. 

At  this  point,  as  a  brief  historical  note,  I  would  like  to  recall  that  Mount 
Sinai  has  a  imique  record  of  achie\'ement  in  the  progress  of  the  in\'estigation  in  a 
related  field,  the  cause  and  relief  of  sterility.  By  some  curious  turn  of  fate  it 
has  contributed  some  of  the  major  discoveries  in  this  field.  The  first  important 
contribution  wa.s  made  by  Emil  Xoeggerath  who  was  appointed  gynecologist  to 
Blount  Sinai  Hospital  in  1877.  There  had  been  no  gynecologist  in  the  hospital 
before  him  and  his  services  were  limited  to  the  Out-patient  Department  as 
gynecology  was  not  yet  separated  from  general  surgery  and  medicine.  Xoeg- 
gerath has  the  credit  of  being  the  first  to  call  attention  in  1872  to  the  sterilizing 
effect  of  venereal  disease  upon  women.  Seven  years  before  the  cau.se  of 
gonorrhea  was  discovered  by  Xeisser,  Xoeggerath  pointed  out  that  this  infection 
attacked  the  Fallopian  tubes  which  became  sealed  and  therefore  shut  out  the 
prospects  of  conception.  Xoeggerath's  second  contribution  to  the  science  of 
sterility  was  truly  astounding  though  it  should  have  occurred  to  physicians 
long  ago  namely  that  the  male  can  also  be  sterile  as  a  result  of  the  same  di-sease. 
Thus  he  drew  attention  to  the  importance  of  considering  the  male  partner  in  the 
causation  of  sterility.  His  work  and  teaching  are  responsible  in  the  largest 
degree  for  the  removal  of  the  stigma  that  had  been  attached  to  the  female  alone, 
a  stigma  that  branded  her  from  time  immemorial  till  the  end  of  the  last  century. 

In  the  early  part  of  the  present  century  one  of  our  Clinic  chiefs.  Max  Huhner, 
made  the  third  important  contribution.  He  called  attention  to  a  simple  bio- 
logical method  wherein'  not  only  the  mechanical  potency  of  the  male  was  demon- 
strable but  also  to  a  certain  extent  his  generative  ability  as  well  as  the  interaction 
of  the  genital  .secretions.  His  work  l)ecame  known  as  the  Huhner  test  and  is 
still  employed  by  many  gynecologists. 
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The  fourth  important  contribution  was  made  by  Robert  T.  Frank  whose 
pioneer  work  concerning  the  nature,  quahty  and  quantity  of  female  sex  hor- 
mones chning  tiie  menstrual  cycle  and  pregnancy  paved  the  way  for  much  of  the 
work  that  has  been  done  in  the  past  15  years  or  more  in  the  field  of  hormonology. 
As  his  work  is  more  familiar  to  you  I  shall  not  enter  further  into  it.  Suffice 
it  to  say  that  it  has  been  recognized  all  over  the  world  and  Mount  Sinai  may  be 
truly  proud  of  this  achievement  also. 

The  fifth  contribution  to  the  field  of  sterility  dates  back  to  1919,  almost  a 
quarter  of  a  century,  when  the  method  of  uterotubal  insufflation  was  devised  at 
Mount  Sinai  Hospital.  This  method  had  as  its  object  the  clinical  non-surgical 
determination  of  the  fact  whether  in  any  given  woman  who  cannot  bear  chil- 
dren, though  she  does  nothing  to  prevent  conception,  the  failure  to  conceive 
may  not  be  due  to  blocked  tubes,  an  abnormal  condition  which  makes  it  im- 
possible for  the  male  germ  cells  (spermatozoa)  from  meeting  up  with  the  female 
germ  cells,  the  ova. 

It  is  of  historic  interest  to  note  that  previous  attempts  made  elsewhere  by 
others  besides  myself  with  x-ray  opaque  solutions  to  arrive  at  a  non-surgical 
method  to  determine  whether  the  Fallopian  tubes  are  open  or  closed  had  not  been 
satisfactory.  This  method  known  as  uterosalpingography  became  more  service- 
able after  the  insufflation  method  with  carbon  dioxide  gas  which  was  developed 
at  IMount  Sinai  became  generally  adopted.  The  test  derived  importance  from 
the  fact  that  up  to  the  time  of  its  inception  it  was  not  possible  safely  to  tell 
whether  a  Avoman  could  conceive  without  cutting  open  her  abdomen  and  in- 
specting and  probing  the  Fallopian  tubes.  This  was  a  formidable  thing  to  do 
for  a  diagnostic  investigation  which  has  since  been  made  possible  without  the 
hazards  of  an  operation  and  carried  out  within  one  or  two  minutes. 

Mr.  Pre.sident  and  Ladies  and  Gentlemen:  In  the  short  time  at  my  disposal 
I  have  attempted  to  outline  the  scope  and  program  of  the  maternity  service  of 
the  future  indicating  some  of  the  problems  it  will  be  the  task  of  The  Mount  Sinai 
Institute  of  Biogenetics  to  solve.  There  are  naturallj^  manj'  more  problems  than 
I  have  had  time  to  enumerate  and  it  is  expected  many  more  will  arise  in  the 
course  of  time.  It  is  the  spirit  of  such 'an  Institute  of  Biogenetics  which  will 
give  substance  and  inspiration  to  the  maternity  service.  I  am  confident  that 
under  the  management  Mount  Sinai  Hospital  is  fortunate  in  having,  the  pro- 
po.sed  maternity  service  can  and  will  make  its  contribution  to  the  science  and 
art  of  obstetrics  as  it  has  already  made  in  medicine  and  surgery  during  nearly 
a  century  of  its  existence. 
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DAVID  MILLER,  M.D.,  and  MORLEY  KERT,  .M.D. 
[From  the  Surgical  Service  of  Dr.  Ralph  Colp] 

There  are  three  cases  of  trichobezoar  listed  in  The  Mount  Sinai  Hospital 
records.  The  rarity  of  the  condition  is  readily  appreciated  and  in  DeBakey  and 
Ochsner's  excellent  review  published  in  1938,  only  172  cases  of  trichobezoar 
were  collected. 

The  temi  bezoar  refei-s  to  a  concretion  of  various  character  from  animal 
stomachs  and  have  long  held  a  fascination  for  medical  therapeutists  because  of 
the  e.xtraordinary  powers  attributed  to  them  hy  the  ancients.  A  treatise  on 
their  value  was  wntten  by  one  Imad-Ol-Din  as  early  as  the  seventeenth  century. 
They  were  considered  to  be  of  great  value  as  antidotes  to  poison,  for  the  restora- 
tion of  lost  sexual  powers  and  for  the  cure  of  a  wide  variety  of  illnesses.  A 
bezoar  stone  was  used  by  no  less  a  personage  then  Governor  John  Winthrop 
of  Massachusetts.  An  idea  of  their  value  at  that  time  is  apparent  from  the 
fact  that  they  were  listed  among  the  crown  jewels  of  Queen  Elizabeth. 

The  term  trichobezoar  refers  to  hair  ball  in  the  stomach  or  other  portions 
of  the  gastro-intestinal  tract.  Phytobezoar  is  a  term  reserved  for  concretions 
consisting  of  vegetable,  fibers,  skins,  leaves  or  stems.  These  masses  are  usually 
impregnated  with  fats,  fatty  acids,  starch  granules  and  the  like.  Seventy-five 
per  cent  of  the  phytobezoars  are  cau.sed  by  the  persimmon  fruit.  The  latter 
is  such  a  frequent  offender  that  a  separate  name,  Diospyrobezoar,  has  been 
suggested  for  this  type  of  concretion.  The  term  Diospyrobezoar  is  derived 
from  the  Greek  DiospjTon,  translated  as  "Jove's  Grain",  and  refers  to  the 
variety  of  persimmon  most  frequently  responsible  for  the  concretion. 

Persons  drinking  furniture  polish  and  using  water  as  a  chaser  are  subject 
to  the  formation  of  a  ball  of  shellac  in  the  stomach,  formed  by  the  precipitation 
of  the  shellac  from  its  alcohol  solvent. 

In  addition  to  those  masses  brought  about  by  chemical  and  physical  changes 
there  are  also  on  record  cases  of  gastro-intestinal  obstruction  due  to  boluses  of 
food  such  as  skins  and  stems  of  grapes,  primes,  raisins,  celery  fibers,  orange  pulp, 
etc.  There  is  quoted,  no  less,  the  experience  of  one  misguided  individual  who 
drank  raw  latex,  thereby  con.structing  an  accurate  latex  cast  of  his  stomach. 

In  the  cases  of  trichobezoar  where  .sex  was  noted,  139  were  female  and  13 
were  male.  AH  the  cases  in  this  hospital  were  female.  It  would  seem  from  this 
that  the  condition  and  habit  of  eating  hair,  i.e.,  trichophagia,  is  more  common 
in  the  female,  po.ssibly  becau.se  of  the  longer  hair.  \\'hen,  however,  the  incidence 
was  listed  by  decades,  and  the  long  or  short  hair  style  of  the  decade  is  noted,  no 
significant  variation  is  apparent. 

In  contrast  to  the  preceding,  there  is  roughly  a  3  to  1  incidence  of  male  to 
female  in  the  case  of  phxiiobezoar. 

The  most  frequent  occurrence  of  trichobezoar  was  in  the  period  between 
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the  ages  of  10  and  19  years.  In  phytobezoar  the  maximal  number  of  patients 
were  between  50  and  59  yeai-s  of  age. 

The  ingestion  of  inedible  substances  is  not  uncommon  in  the  frankly  insane, 
in  pregnancy  and  in  uncinariasis.  In  recorded  cases  of  trichobezoar  only  about 
14  per  cent  were  said  to  have  shown  some  obvious  mental  abnormality.  This 
aspect  of  the  problem  is  as  difficult  as  it  is  interesting.  The  line  dividing  normal 
taste  from  the  unusual  is  exceedingly  tenuous  and  the  gastronomic  adventures 
of  one  individual  may  be  utterly  bizarre  to  the  next.  There  is  no  doubt,  how- 
ever, that  despite  ^•ariat  ion  in  dietary  habits,  the  eating  of  human  hair,  is  uni\  ers- 
ally  regarded  with  repugnanc}'.  In  the  reports,  no  particular  appetite  for  hair 
is  evident.  The  habit  appears  to  be  similar  to  other  more  or  less  innocuous 
habits  as  nail  biting  or  masturbation  which  involve  bodily  manipulation. 

As  in  the  case  described  (Case  3)  in  this  report  the  habit  ordinarih*  functions 
in  times  of  nervous  stress  or  boredom.  The  patient,  usually  a  girl,  takes  hold 
of  her  hair  which  is  long  enough  to  be  brought  down  to  the  mouth,  chews  on  it 
and  swallows  it.  Occasionally  a  long  hair  is  pulled  out,  twisted  on  the  finger 
and  swallowed. 

The  mechanism  of  formation  of  trichobezoar  is  not  clearl}'  understood.  The 
lack  of  friction  between  the  hair  and  the  gastric  mucosa  may  account  for  the 
inability  of  the  individual  hairs  to  be  propelled  along  the  stomach  with  peristal- 
sis. Admixture  with  food  permits  some  hairs  to  be  passed.  It  was  showTi  by 
^Meilchen  that  hair  fed  to  rabbits  remained  in  the  stomach.  If,  however,  the 
hairs  were  mixed  with  dough,  hair  balls  were  found  in  the  lower  gastro-intestinal 
tract,  but  were  not  passed  completely.  If  rats  are  given  hair  and  food  con- 
taining about  25  per  cent  fat,  hair  balls  are  found  in  the  stomach.  If  dry  food 
is  given,  however,  no  hair  balls  are  found. 

In  the  majorit}'  of  cases  the  hair  ball  has  been  confined  to  the  stomach,  ac- 
cumulates and  assumes  the  shape  of  the  stomach.  Occasionally  portions  of 
the  gastric  mass  may  be  extruded  through  the  pylorus  and  passed  dowix  to  be- 
come lodged  in  the  small  intestine,  with  the  production  of  intestinal  obstruction. 
This  fact  must  be  borne  in  mind  in  the  surgical  management  of  trichobezoar. 

It  is  a  curious  fact  that  regardless  of  the  hair  color  of  the  host  trichobezoars 
are  uniformly  greenish-black  in  color.  Thej'  are  also  exceedingly  foul  in  odor. 
Unpleasant  breath,  however,  was  not  noted  to  be  characteristic  of  trichobezoar 
despite  the  invariable  foulness  of  the  mass.  Apparently  the  cardiac  orifice  of 
the  stomach  is  capable  of  retaining  the  odor  within  the  organ. 

The  clinical  manifestations  of  trichobezoar  are  usually  slight.  Despite  the 
presence  of  a  huge  hairball  filling  the  stomach  the  patient  may  onlj'  complain 
of  vague  post-prandial  distress  and  mild  epigastric  pain.  More  pronounced 
symptoms,  however,  may  occur.  In  the  well  advanced  case  the  trichobezoar 
is  readily  palpable  as  a  firm,  somewhat  movable  epigastric  ma.ss  conforming 
to  the  contour  of  the  stomach.  Crepitation,  as  observed  in  Case  3  is  rareh' 
elicited.  The  patient  is  likely  to  have  a  mild  secondary  anemia,  and  may  show 
evidence  of  Aveight  loss.  The  remainder  of  the  examination  is  negative,  except 
for  the  unusual  instance  where  intestinal  obstruction,  gastric  ulcer  or  perforation 
is  the  presenting  symptom. 
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The  diagnosis  is  usually  made  roentgenologically.  X-ray  examination  of  the 
abdomen  may  show  an  opaque  mass  in  the  epigastrium  as  can  be  seen  in  Figures 

1  and  2.  A  swallow  of  barium  gives  rise  to  characteristic  picture  outlining  the 
intragastric  mass.    Gastroscopy  is  rarely  necessary  to  confirm  the  diagnosis. 

The  only  treatment  is  surgical.  The  special  cautions  to  be  observed  include 
the  preoperative  preparation  with  transfusion,  lavage  and  chemotherapy,  the 
careful  walling  of  the  peritoneal  cavity  at  the  time  of  gastrotomy  and  post- 
operative use  of  indwelling  gastric  drainage  and  adequate  fluid  therapy.  Cases 

2  and  3  illustrate  this  ideal  t3'pe  of  management. 

Where  operation  was  not  carried  out  in  33  cases,  there  were  24  deaths;  in  124 
cases  operated  upon,  there  were  6  deaths.  In  17  cases,  where  intestinal  ob- 
struction occurred,  8  deaths  resulted;  in  15  cases  gastric  ulcer  was  observed  with 
8  deaths;  there  were  5  cases  of  gastric  perforation  with  5  deaths  and  a  total 
of  6  cases  of  peritonitis  with  6  deaths.  All  the.se  complications  were  much 
more  frequent  both  absolutely  and  relatively  in  patients  with  phytobezoars 
then  with  trichobezoars. 

CASE  REPORTS 

Case  1.^  Gastric  Trichobezoar  with  Multiple  Small  Intestinal  Trichobezoars;  Death  due  to 
Intestinal  Obstruction. 

History  (Adm.  383183).  A  25  year  old  colored  housewife  was  admitted  to  The  Mount 
Sinai  Hospital  because  of  a  large  epigastric  mass.  One  year  before  her  first  admission  she 
had  had  an  episode  of  epigastric  pain  not  associated  with  vomiting.  Ten  days  before  ad- 
mission increasingly  severe  epigastric  pain  relieved  by  ingestion  of  food  had  begun.  Six 
days  later  vomiting  occurred  with  continuation  of  the  pain  and  complete  obstipation. 

Examination.  The  significant  physical  finding  was  a  smooth,  firm  epigastric  mass, 
conforming  to  the  coutour  of  the  stomach.    It  was  non-tender  and  freely  movable  vertically. 

Flat  plate  examination  of  the  stomach  showed  irregular  mottling  in  the  region  of  the 
stomach  and  a  slightly  distended  loop  of  small  bowel  in  the  left  upper  quadrant. 

Operation.  A  hair  ball  16  x  6  x  5  cm.  filling  the  stomach  was  removed.  A  mass  was 
palpable  in  the  upper  jejunum,  .kn  enteroanastomosis  both  proximal  and  distal  to  this 
mass  was  performed  with  the  removal  of  two  more  hair  balls,  one  the  size  of  a  lima  bean, 
the  other  7  x  3  x  1.5  cm. 

Course.  Four  weeks  later  the  patient  was  readmitted  with  symptoms  and  signs  of  upper 
intestinal  obstruction.  At  laparotomy  an  ileostomy  was  performed  with  the  removal  of 
another  hairbail  8x3x4  cm.  lodged  at  the  enteroanastomosis. 

About  three  weeks  later  she  was  admitted  for  the  third  time  after  six  days  of  upper 
intestinal  obstruction.  Her  condition  was  desperate.  An  iliotomy  was  performed  under 
local  anesthesia  and  a  fifth  hairbail  9  x  4  x  3.5  cm.  was  removed.  The  patient  did  not 
survive. 

At  post-mortem  examination  a  sixth  hairbail  was  recovered. 

Case  2.    Intragastric  Trichobezoar — Successful  Removal  with  Possibility  of  Recurrence. 

History  (Adm.  4873.37).  An  8  year  old  .Jewish  girl  was  admitted  to  the  Pediatric  Service 
chiefly  because  of  the  finding  of  an  epigastric  mass  during  a  routine  examination  when 
tUe  child  wa,s  suffering  with  a  sore  throat.  Two  months  before  admission  the  patient  had 
had  mild  right  lower  quadrant  pain  without  nausea  and  vomiting  and  had  been  examined 

'  This  case  was  observed  at  the  time  Dr.  Richard  Lewisohn  was  in  charge  of  the  Surgical 
Service. 
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by  a  physician  because  of  the  question  of  appendicitis.  At  that  time  an  epigastric  mass 
was  noted.  One  week  before  admission  the  patient  was  noted  to  have  poor  appetite  and 
occasional  nausea  and  vomiting. 

Examination.  Psj'chiatric  examination  during  her  liospital  stay  disclosed  that  the 
child's  mentality  was  lowest  dull  normal,  so  that  she  undoubtedly  had  difficulty  keeping 
up  with  her  classmates  in  school.  She  was  the  older  of  two  children,  her  younger  sister 
having  died  about  one  month  previously.  It  was  further  revealed  that  enuresis  had  ceased 
only  three  years  previously.  At  the  age  of  six  years  she  had  had  frequent  screaming  tan- 
trums.   She  still  sucked  her  thumb  and  bit  her  fingernails.    She  was  said  to  have  an  aver- 


FlG.  1 


sion  for  hair  anywhere  near  her  food.  While  she  had  never  been  observed  swallowing  hair, 
she  had  been  seen  pulling  her  hair  out.  Hair  was  frequently  found  in  her  bed.  This  also 
occurred  during  her  hospital  stay  and  after  discharge. 

The  girl  was  slightly  obese.  Her  hair  was  shoulder  length.  The  striking  findings  on 
physical  examination  was  the  presence  of  a  large,  firm,  smooth  sausage  shaped  mass,  three 
inches  in  breadth,  extending  across  the  epigastrium,  disappearing  under  each  costal  margin. 
It  was  non-tender  and  said  to  be  slightly  movable. 

X-ray  examination  showed  an  intragastric  mass  which  was  mottled  in  appearance  and 
suggested  phytobezoar  to  the  examiner  (fig.  1).    On  x-ray  examination  with  barium,  a 
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large  filling  defect  occupying  the  entire  stomach  was  demonstrated  confirming  the  presence 
of  a  large  foreign  body  (fig.  2). 

Operation.  The  patient  was  prepared  for  operation  with  intravenous  fluids  and  sulfa- 
thiazole  by  mouth,  and  transferred  to  the  Surgical  Service  of  Dr.  Ralph  Colp. 

The  abdomen  was  entered  through  a  midline  incision.  The  wound  edges  ard  peritoneal 
cavity  were  carefully  packed  off.  The  stomach  was  opened  through  a  longitudinal  incision, 
and  the  intact  trichobezoar  consisting  of  a  mass  of  black  hair  matted  together  with  greasy 
material  and  measuring  10  x  10  x  5  cm.  was  removed.  The  stomach  was  closed  with  a 
Ck>nnell  inverting  suture  of  catgut  and  reinforcing  interrupted  Lembert  sutures  of  linen. 


Fig.  2 


Exploration  revealed  no  further  mas^ses.  Five  grams  of  sulfanilamide  were  placed  in  the 
peritoneal  cavity  in  proximity  to  the  suture  line  of  the  stomach,  and  the  abdomen  was 
closed  without  drainage  by  means  of  through  and  through  black  silk  sutures. 

Course.  Postoperatively  constant  gastric  drainage  was  maintained  by  means  of  a  Levin 
tube,  and  fluid  balance  was  assured  with  intravenous  5  per  cent  glucose  in  saline.  The 
sutures  were  removed  on  the  thirteenth  day,  and  the  wound  had  healed  per  primam.  When 
seen  approximately  four  months  later,  the  patient  had  gained  ten  pounds.  She  had  re- 
ceived a  short  hair  cut. 


TRICHOBEZOAR 


787 


Comment.  The  difficult}'  which  persists  in  this  case  is  the  possibility  of 
recurrence,  since  hairs  continue  to  be  found  in  the  patient's  bed,  and  tricho- 
phagia  while  not  observed,  cannot  be  excluded.  The  psj'chic  trauma  of  the 
operation  maj'  not  be  sufficient  to  put  an  end  to  this  particular  habit.  The 
apparent  emotional  instabihtj'  may  have  been  affected  only  adversely  by  the 
operation. 

Case  3.    Trichobezoar — Successful  Removal. 

History  (Adm.  492567).  A  13  j'ear  old  Jewish  girl  came  under  observation  because  of 
the  presence  of  an  epigastric  mass.  Two  5'ears  before  admission  she  had  been  noted  to 
have  a  mysterious  loss  of  hair  from  her  scalp  not  due  to  any  obvious  dermatological  or 
constitutional  condition.  There  was  poor  nutrition  and  a  ten  day  episode  of  epigastric 
pain  with  occasional  vomiting.  The  patient  remained  malnourished,  had  a  poor  appetite, 
complaining  of  fulness  after  eating  a  small  amount  of  food  and  had  infrequent  episodes  of 
vomiting.    The  last  attack  of  vomiting  occurred  six  days  before  admission.    Because  of 


Fig.  3 

the  finding  of  an  abdominal  mass,  x-ray  examination  was  made  and  surgical  consultation 
sought. 

The  patient  was  the  younger  of  two  sisters.  Her  birth  and  development  were  normal, 
and  she  was  said  to  be  proficient  in  her  school  work,  having  recently  skipped  a  grade. 
Her  parents  volunteered  the  information  that  she  was  a  nervous,  high-strung  girl,  but  they 
had  never  noticed  trichophagia.  On  direct  questioning  of  the  patient,  the  admission  was 
obtained  that  in  times  of  stress,  as  before  examinations  in  school,  she  would  twist  her  hair 
around  her  finger,  pull  it  out,  chew  it  and  swallow  it.    She  also  admitted  nail  biting. 

Examination.  She  was  a  thin,  but  well  developed  pubescent  girl,  with  light  brown, 
moderately  long  hair.  Filling  the  epigastrium  and  extending  to  the  right  hypochondrium, 
there  was  an  enormous,  firm  mass  conforming  to  the  outline  of  a  dilated  stomach  and  roughlj' 
sausage  shaped,  the  right  extremity  extending  into  the  right  hypochondrium.  Crepitation 
was  obtainable  on  palpation  of  this  mass.  The  remainder  of  the  examination  was  normal 
including  blood  and  urine  studies. 

Operation.  Because  of  the  malnourished  state  of  the  patient  she  was  prepared  for 
operation  by  means  of  a  transfusion  and  intravenous  5  per  cent  glucose  in  saline.  Sulfa- 
thiazole  also  was  given  preoperatively. 

At  operation,  a  midline  incision  was  made,  the  wound  edges  walled  off,  and  the  stomach 
delivered.    The  peritoneal  cavity  was  carefully  packed  off.   The  stomach  was  opened  by 
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means  of  a  longitudinal  incision,  and  a  hair  ball  36  x  20  x  10  cm.  weighing  1075  grams  was 
removed  intact  (fig.  3).  The  muscularis  of  the  stomach  was  noted  to  be  hypertrophied. 
The  stomach  was  then  closed  by  means  of  inner  Connell  running  suture  of  catgut  and 
outer  interrupted  Lembert  sutures  of  linen.  Exploration  of  the  gastro-intestinal  tract 
and  of  the  peritoneal  cavity  revealed  no  abnormality.  The  abdomen  was  closed  with 
through-and-through  black  silk  sutures. 

Course.  Postoperatively  the  patient  received  intravenous  fluid  and  constant  gastric 
drainage  by  means  of  a  Levin  tube.  Convalescence  was  uneventful.  The  patient  was 
discharged  on  the  sixth  postoperative  day,  the  wound  having  healed  by  primary  union. 

Sixty  days  later,  the  patient  had  gained  30  pounds. 
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INTUSSUSCEPTION  DUE  TO  MECKEL'S  DIVERTICULUM 


Recovery  Following  Resection  and  Ileo-transverse  Colostomy 

H.  E.  LEITER,  M.D. 
[From  the  Surgical  Service  of  Dr.  Ralph  Colp] 

Intussusception  of  the  small  intestine  due  to  Meckel's  diverticulum  is  not 
common.  In  a  careful  survey  of  the  literature,  Harkins  in  1933  was  able  to 
find  reports  of  160  instances  of  this  condition.  Since  that  time  about  three  or 
four  cases  can  be  found  annually  in  the  Cumulative  Index  Medicus.  We  have 
been  fortunate  to  encounter  an  example  of  ileo-ileal  intussusception  due  to  a 
Meckel's  diverticulum  which  was  treated  by  resection  and  ileo-transverse  colos- 
tomy. The  rarity  of  this  condition  and  the  successful  outcome  in  our  patient 
merit  pubhcation  and  review  of  some  interesting  features  of  this  pathologic 
and  clinical  entity. 

CASE  REPORT 

History.  (Adm.  494855) :  A  white  boy,  aged  14  years,  was  admitted  to  the  Hospital  on 
September  7,  1942.  His  present  illness  consisted  of  intermittent,  cramp-like  upper  ab- 
dominal pain  which  began  three  days  previously  and  continued  to  the  time  of  admission. 
Forty-eight  hours  after  the  onset  of  pain  he  began  to  have  frequent  loose  bowel  movements 
which  were  normal  in  color  and  failed  to  contain  either  blood,  mucus  or  pus.  These 
symptoms  were  soon  followed  by  nausea  and  vomiting.  His  previous  health  had  been 
excellent  except  for  pneumonia  at  the  age  of  seven  years.  There  had  never  been  any 
previous  gastro-intestinal  symptoms. 

Examination:  The  boy  appeared  fairly  comfortable  and  not  acutely  ill.  Temperature 
was  100. 6°F.  His  heart  and  lungs  were  normal;  pulse  64  and  respirations  20  per  minute; 
the  blood  pressure  was  130  systolic  and  84  diastolic.  The  abdomen  was  not  distended  and 
was  soft  throughout.  On  more  careful  palpation,  a  soft,  slightly  tender,  almost  cystic 
mass  the  size  of  a  baseball  was  felt  to  the  right  of  the  umbilicus.  This  mass  seemed  very 
freely  movable  in  all  directions.  Rectal  examination  failed  to  reveal  any  abnormality  and 
there  was  no  evidence  of  blood  on  the  examining  finger. 

Laboratory  Data:  Blood:  hemoglobin,  94  per  cent;  white  blood  count,  9,450  with  74  per 
cent  polymorphonuclear  leucocytes ;  21  per  cent  lymphocytes ;  5  per  cent  monocytes .  Urine : 
normal. 

Course:  The  various  clinical  diagnoses  made  were  mesenteric  cyst;  regional  ileitis; 
perforated  Meckel's  diverticulum  with  abscess.  This  last  diagnosis  was  suggested  by  the 
resident  surgeon  Dr.  E.  Hurwitt.  It  seemed  obvious  that  exploratory  laparotomy  was 
indicated. 

Operation:  With  the  patient  under  ethylene  and  ether  anesthesia,  the  mass  which  pre- 
viously was  felt  to  the  right  of  the  umbilicus  was  now  palpable  in  the  left  upper  abdomen. 
Despite  this,  a  right  para-umbilical  muscle  splitting  incision  was  made  and  the  abdomen 
was  opened.  Xo  free  fluid  was  present.  When  the  mass  was  delivered  it  proved  to  be  an 
intussusception  of  the  ileum.  The  intussusception  was  about  16  inches  long  involving 
not  only  the  ileum  but  also  part  of  the  mesentery.  It  was  about  5  cm.  in  diameter  and 
markedly  congested.  The  head  of  the  intussusceptum  was  felt  about  10  cm.  from  the  ileo- 
cecal junction.  The  proximal  ileum  was  moderately  distended  and  edematous  while  the 
distal  ileum  was  collapsed  and  normal  in  color.  An  attempt  was  made  to  reduce  the  intus- 
susception but  this  was  not  successful.    It  seemed  that  more  strenuous  efforts  at  reduction 
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would  result  in  a  rupture  of  the  distended  and  edematous  intestine.  Accordingly,  an  asep- 
tic resection  of  the  diseased  bowel  was  carried  out  between  Payr  clamps.  Because  the  distal 
stump  of  ileum  was  only  7  cm.  in  length,  an  ileo-transverse  colostomy  was  done.  Five 
grams  of  sulfanilamide  were  placed  into  the  peritoneal  cavity  and  the  abdomen  was  closed 
in  layers  without  drainage. 

Postoperative  Course:  Fluids  were  administered  intravenously  for  forty-eight  hours. 
The  patient's  temperature  rose  to  103°F.  twenty-four  hours  after  operation  and  gradually 
subsided  to  normal.  His  bowels  moved  first  on  the  third  postoperative  day  and  he  had 
several  daily  bowel  movements  until  his  discharge  from  the  hospital  on  the  thirteenth  day 
after  operation.    The  wound  healed  by  primary  union. 

Surgical  Pathology:  An  attempt  to  reduce  the  specimen  caused  it  to  rupture.  It  con- 
sisted of  71  cm.  of  ileum  with  a  Meckel's  diverticulum.  Six  centimeters  from  one  end  of 
the  resected  specimen  showed  a  Meckel's  diverticulum  6.5  cm.  in  length  and  3  cm.  in  width. 
The  distal  part  of  the  diverticulum  was  thick,  dark  and  red.  The  ileum  for  35  cm.  showed 
varying  degrees  of  congestion  and  for  10  cm.  appeared  necrotic.  Microscopic  diagnosis 
was  "portion  of  ileum  and  Meckel's  diverticulum  with  gastric  mucosa  showing  hemorrhagic 
infarction." 

DISCUSSIOX 

This  subject  was  admirabl}'  studied  and  reviewed  by  Harkins  in  1933  on  the 
tasis  of  160  cases  collected  from  the  literature.  Man}'  interesting  features 
were  disclosed.  The  earliest  known  specimen  of  intussusception  due  to  a 
Meckel's  diverticulum  is  dated  1842  in  the  Anatomical  Museum  of  St.  Bar- 
tholomew's Hospital.  The  incidence  of  ^Meckel's  diverticulum  among  normal 
people  has  been  variously  estimated.  On  the  basis  of  necropsies,  Turner  found 
0.8  per  cent;  Forgue  and  Riche  1.4  per  cent;  Cunningham  2.2  per  cent.  Harkins 
found  an  incidence  of  1.3  per  cent  in  reports  of  25,149  necropsies.  The  propor- 
tion of  all  cases  of  intussusception  caused  hy  Meckel's  diverticulum  have  been 
reported  by  Fitzwilliams,  15  in  1000  cases  of  intussusception;  Eliot  and  Cors- 
<;aden,  29  in  300;  Koch  and  Oerum,  7  in  400.  This  makes  an  average  of  1.5 
per  cent  of  all  cases  of  intussusception.  It  is  also  stated  that  when  Meckel's 
diverticulum  gives  rise  to  trouble,  in  17  per  cent  the  difficulty  is  due  to  intussus- 
•ception.  Halstead  calculated  that  G  per  cent  of  991  cases  of  acute  intestinal 
obstixiction  were  cau.sed  by  a  Meckel's  diverticulum.  Although  60  per  cent  of 
sX\  cases  of  intussusception  due  to  all  causes  occur  under  1  year  of  age,  the  aver- 
age age  for  those  due  to  Meckel's  diverticulum  is  13  years.  Only  6  patients 
in  Harkins'  series  of  160  cases  were  under  1  j^ear  of  age.  It  is  of  interest  to  note 
that  a  tumor  was  present  at  the  tip  of  a  Meckel's  diverticulum  in  26  out  of 
114  ca.ses. 

Although  one  can  theorize  as  to  the  manner  in  which  an  intussusception  is 
caused  by  a  Meckel's  di\  erticulum,  the  di\  erticulum  forms  the  focal  point  which 
causes  the  bowel  to  invaginate  and  is  most  fretjuently  near  the  head  of  the  in- 
tussusceptum.  It  acts  in  the  same  manner  as  a  tumor  of  the  bowel  in  initiating 
the  in\'agination.  Despite  the  fact  that  the  small  bowel  is  involved,  the  ob- 
struction is  not  usually  complete  and  the  symptoms  ma.y  go  on  for  several  days 
before  medical  attention  is  sought.  As  with  other  types  of  intussusceptions, 
this  type  can  slough  and  pass  out  of  the  rectum  spontaneoush'.  The  presence 
of  a  distended  ^leckel's  diverticulum  makes  reduction  more  difficult  in  this 
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group  of  intussusceptions.  The  mortality  in  general  for  intussusception  due  to 
Meckel's  diverticulum  is  56  per  cent  in  patients  under  5  years  and  35  per  cent 
in. those  over  5  years  of  age. 

A  summarj'  of  the  clinical  features  as  given  by  Harkins  follows:  Average  age 
in  113  cases,  13  years;  sex  in  105  cases,  83  males  and  22  females;  abdominal 
pain  present  in  97  out  of  98  cases;  previous  abdominal  crises  in  two-thirds  of 
the  cases  where  data  was  given;  vomiting  present,  82  cases;  tumor  in  right  lower 
abdomen,  50  per  cent  of  cases;  average  duration  of  symptoms,  81  hours  in  88 
cases;  tumor  in  diverticulum  present,  26  cases;  resection  of  bowel  necessary  in 
61  out  of  11-1  cases. 

SUMMARY 

1.  A  case  of  ileo-ileal  intussusception  due  to  a  jMeckel's  diverticulum  is  re- 
ported. Recovery  followed  resection  of  the  intussusception  ^vith.  ileo-trans- 
verse  colostomy. 

2.  Some  interesting  features  of  this  clinico-pathologic  condition  are  reviewed. 
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UREIMIA  FOLLOWING  INHALATION  OF  CARBON 
TETRACHLORIDE 


ALVIX  J.  GORDON,  M.D. 
[From  the  Medical  Service  of  Dr.  Eli  Moschcowitz] 

It  is  common  knowledge  that  carbon  tetrachloride  causes  Uver  necrosis.  How- 
ever, the  clinical  picture  of  poisoning  b.y  this  chemical  can  be  dominated  by 
renal  damage,  even  to  the  almost  complete  absence  of  signs  or  sj^mptoms  of 
hepatic  involvement.  Such  cases  may  present  difficulty  in  diagnosis  if  the 
history  of  exposure  is  lacking  or  if  such  a  histor}'  is  disregarded.  Such  clinical 
reports  have  been  repeatedly  described  in  recent  years  (1,  2,  3,  4)  and  excellently 
reviewed  by  Smetana  (5).  It  is  the  purpose  of  this  communication  to  report 
another  case,  one  in  which  the  diagnosis  was  delayed  because  of  lack  of  familiarity 
with  the  syndrome. 

Poisoning  by  carbon  tetrachloride  may  occur  through  inhalation  or  ingestion. 
The  vapor  is  most  often  encountered  through  its  widespread  use  as  a  dry  cleaning 
agent,  but  the  chemical  is  also  found  in  portable  fire  extinguishers  (I)  and  is 
sometimes  used  as  a  solvent  for  paint  (3).  Brief  exposure  to  fumes  may  damage 
the  kidneys  severely.  One  instance  of  fatal  uremia  has  been  described  following 
a  single  exposure  of  about  four  hours  (2),  and  another  of  advanced  azotemia 
after  the  use  of  a  portable  fire  extinguisher  in  a  small  room  for  only  five  min- 
utes (1). 

Poisoning  may  occur  by  the  oral  route  when  the  drug  is  given  as  a  vermifuge 
or  when  it  is  drunk  hy  mistake  or  for  suicidal  purposes.  In  these  cases  hepatic 
damage  is  most  .severe,  but  in  poisoning  by  inhalation  the  renal  damage  dom- 
inates the  clinical  picture  (5).  In  two  fatal  cases  Smetana  found  the  renal 
disease  similar  to  that  found  in  mercuric  chloride  poisoning,  except  for  the 
ab.sence  of  tulnilar  calcification.  He  also  found  doubly  refracting  tubular 
concretions  of  unknown  nature. 

The  clinical  diagnosis  of  renal  damage  due  to  carbon  tetrachloride  may  be 
made  by  the  history  of  exposure,  followed  by  persistent  vomiting  and  oliguria, 
and  the  de\  el(ii)ment  of  uremia  with  or  without  hypertension  and  edema.  The 
findings  in  the  urine  are  not  specific,  consisting  of  albuminuria  with  red  and  white 
blood  cells  in  the  sediment.  These  findings  may  l)e  minimal  or  may  reach  the 
proportions  of  gross  hematuria.  Physical  examination  and  blood  chemistry 
determinations  will  almost  always  implicate  the  liver  to  some  degree,  be  it  only 
tendeme.ss  in  the  right  vippcr  quadrant  or  subclinical  icterus  (2,  3,  4,  5). 

CASE  REPORT 

History.  (Adm.  498523)  A  Puerto  Rican  woman,  22  years  of  age,  entered  the  hospital 
complaining  of  vomiting  of  ten  days  duration.  The  history,  as  obtained  at  the  time  of 
admission,  was  fragmentary,  because  of  language  difficulty  and  the  prostrating  acute  illness 
of  the  patient.  She  stated,  however,  that  she  worked  in  a  factory  where  costume  jewelry 
was  made;  that  she  had  begun  to  vomit  jibout  ten  days  before  admission,  and  attributed 
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her  illness  to  fumes  which  she  had  inhaled  during  the  course  of  her  work.  Several  co-work- 
ers had  also  vomited  but  had  recovered  quickly.  She  continued  to  vomit  subsequently, 
and  was  unable  to  retain  either  food  or  drink.  A  few  days  before  admission  she  noticed  a 
skin  eruption. 

Examination.  The  patient  appeared  acutely  ill  and  retched  frequently.  Her  breath  was 
foul  and  suggestive  of  uremia.  The  skin  showed  an  eruption  chiefly  localized  to  the  ex- 
tensor surfaces.  It  consisted  of  dark  red  and  purplish-red  macules,  papules  and  large 
patches  of  a  hemorrhagic  character.  There  was  tenderness  in  the  right  upper  quadrant, 
although  the  liver  was  not  distinctly  felt.  The  blood  pressure  was  105  systolic  and  60 
diastolic.    There  was  no  edema.    The  fundi  were  normal. 


TABLE  I 


DATF. 

FLUID 

URINE 

SP.GR. 

BLOOD 

MISCELLANEOUS 

Intake 

Output 

Urea 

CO- 

Chlor. 

let. 
Ind. 

Cho- 
lest. 

Ester 



11-29 

1010 

11-30 

2530 

1014 

169 

50.8 

375 

2 

Sugar,  115 

12-1 

1900 

800 

170 

61.2 

400 

12-2 

2420 

510 

120 

57.8 

435 

Calcium,  6,  phosphorus, 

-3 

2750 

1600 

1010 

119 

54.4 

435 

9 

-4 

2475 

2060 

-5 

1480 

1675 

1004 

113 

52.4 

490 

Albumin,  4.2,  globulin, 

-6 

3745 

2075 

18 

2110 

2050 

1008-11 

80 

50.7 

585 

180 

-8 

2470 

2080 

1008-10 

-9 

I.V. 

1010 

48 

-10 

Stopped 

1012 

P.S.P.,  35% 

-14 

29 

Cephalin  flocculation. 

neg. 

-16 

1012 

24 

2 

240 

180 

-17 

1008-14  (concentration  test) 

Calcium,    10.4,  phos. 

4.5 

-18 

1016 

260 

185 

Prothrombin  time,  93% 

-19 

1002 

Galactose  tolerance 

test,  less  than  0.5  gm. 

-21 

1012 

24 

P.S.P.,  100% 

-22 

1010 

-24 

1010-12  (concentration  test) 

Laboratory  Data.  Blood:  hemoglobin,  70  per  cent;  white  blood  cells  17,450,  with  78  per 
cent  segmented  polymorphonuclear  leucocytes,  6  per  cent  non-segmented  forms,  6  per  cent 
lymphocytes,  6  per  cent  monocytes  and  4  per  cent  eosinophiles.  Blood  urea  nitrogen,  169 
mg.  per  cent;  blood  chlorides  (as  sodium  chloride),  375  mg.  per  cent;  blood  sugar,  115  mg. 
per  cent;  carbon  dioxide  content,  50.8  volumes  per  cent;  and  blood  icterus  index,  2  (see 
Table  I).  Blood  Wassermann  reaction,  negative.  Urine:  alkaline  in  reaction;  specific 
gravity,  1014;  urinary  protein,  1  plus;  glucose  and  acetone,  absent;  bile,  negative;  urobilino- 
gen, 1:2.  In  a  catheterized  specimen  the  sediment  showed  3-4  red  blood  cells  per  high  power 
field,  many  white  blood  cells,  with  occasional  clumps,  and  many  granular  casts.  Urine 
culture  yielded  staphylococcus  albus  B.  The  stool  was  dark  brown,  liquid,  and  negative  to 
guaiac. 

Course.  As  the  blood  chemistry  determinations  were  not  available  until  two  days  after 
admission,  and  the  severity  of  the  azotemia  not  realized,  the  diagnosis  was  not  clear.  The 
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patient  was  nevertheless  treated  with  intravenous  glucose  in  saline.  Vomiting  stopped 
after  two  days,  and  the  urinarj'  output,  which  was  poor  at  first,  gradually  rose.  Hyperten- 
sion did  not  occur.    The  rash  faded  within  a  few  days. 

Meanwhile  the  patient's  place  of  employment  had  been  investigated  by  the  New  York 
State  Department  of  Labor,  and  through  the  efforts  of  Dr.  Adelaide  Ross  Smith  of  the 
Division  of  Industrial  Hygiene,'  it  was  ascertained  that  the  patient  had  probably  been 
exposed  to  carbon  tetrachloride  fumes.  The  following  additional  facts  were  then  obtained. 
The  patient  worked  in  a  room  with  several  other  women,  dipping  beads  into  colored  paints. 
At  the  same  table  white  beads  were  dipped  into  carbon  tetrachloride  solution  to  clean  them. 
Apparently  acetone  had  ordinarily  been  used  for  this  purpose.  The  patient  had  only 
worked  in  the  plant  for  one  week.  The  day  in  question  was  cold  and  rainy,  and  the  windows 
were  closed.  The  fumes  from  the  dipping  pans  were  more  noticeable  than  usual.  The 
patient  felt  dizzy  in  the  afternoon  and  vomited,  but  returned  to  her  work.  V'omiting 
recurred  several  times,  and  she  was  eventually  forced  to  leave  the  plant.  At  least  three 
other  girls  were  stricken  with  vomiting,  but  apparently  returned  to  work  the  next  day. 
After  returning  home  the  patient  continued  to  vomit  and  noted  marked  oliguria.  As 
catamenia  was  present,  hematuria  would  not  have  been  noticed.  Some  difficulty  in  vision 
occurred  on  about  the  fifth  day,  and  the  rash  appeared  three  days  before  admission. 

As  the  nature  of  the  toxic  agent  was  not  known  until  twenty-six  days  after  onset  of  the 
illness,  no  concerted  effort  to  estimate  liver  function  was  made  until  then.  At  that  time  no 
evidence  of  liver  damage  was  found  (see  Table  I). 

The  subsequent  course  was  uneventful  and  the  patient  was  discharged,  symptom  free, 
after  one  month  of  hospitalization.  At  this  time,  the  only  remaining  evidence  of  renal 
damage  was  persistence  of  fixation  of  specific  gravity.  The  urine  showed  a  very  faint  trace 
of  albumin  and  a  few  white  blood  cells. 

One  month  later  the  patient  was  seen  again.  The  blood  urea  nitrogen  was  normal,  the 
blood  pressure  was  normal,  and  a  urine  concentration  test  showed  the  maximum  specific 
gravity  to  be  1022.  The  urine  contained  no  albumin,  and  only  a  few  white  blood  cells  on 
microscopic  examination.    The  patient  had  apparently  recovered  completely. 

COMMENT 

The  only  indication  of  liver  involvement  in  thi.s  case  was  tenderness  in  the  right 
upper  quadrant  at  the  time  of  admission — the  significance  of  which  was  not 
appreciated  at  the  time.  Nevertheless,  it  is  possible  that  considerable  hver 
damage  occurred.  It  is  onlj-  necessary  to  cite  the  experience  of  Ashe  and  Sailer 
(2)  who  reported  a  ca.se  of  fatal  uremia,  in  which  a  blood  icterus  index  of  11  on 
the  fifteenth  day  after  exposure  was  the  only  evidence  of  hepatic  damage, 
neverthele.ss  at  post-mortem  examination  the  liver  showed  marked  central 
necrosis. 

A  skin  eruption,  which  was  present  in  this  patient,  is  apparently  an  uncommon 
finding,  although  it  has  been  reported  in  at  least  one  previous  case  (G). 

In  this,  as  in  other  instances  (1,  5)  other  persons  besides  the  patient  were 
equally  exposed  to  the  fumes,  but  developed  few  and  transient  symptoms,  indi- 
cating a  distinct  variation  in  susceptibility. 

Finally,  the  extremelj'  low  blood  chloride  level  and  the  severe  and  persistent 
vomiting  raised  the  question  as  to  the  role  played  by  pre-renal  deviation  of  fluid 
in  the  pathogenesis  of  the  azotemia.    Certainly  the  vomiting  in  poisoning  by 

»  This  case  will  be  reported  by  Dr.  Smith  in  an  article  to  appear  in  the  "Industrial  Bulle- 
tin," in  which  the  industrial  hazards  relative  to  the  halogenated  hydrocarbons  will  be 
stressed. 
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inhalation  of  carbon  tetrachloride  occurs  much  too  soon  (2,  3)  to  be  a  manifesta- 
tion of  uremia.  Furthermore,  low  levels  of  blood  chloride  have  been  noted 
previously  (2)  and  cannot  be  explained  on  the  basis  of  renal  insufficiencj'  alone, 
in  the  absence  of  acidosis.  The  presence  of  low  urinary  specific  gravity  so  late 
in  the  course  of  the  disease  does  not  exclude  pre-renal  azotemia  (7),  although  the 
persistence  of  hyposthenuria  indicates  considerable  renal  damage.  The  striking 
improvement  folloA\dng  intravenous  administration  of  glucose  in  saline  solution, 
on  the  other  hand,  demonstrates  that  the  renal  damage  was  reversible. 

SUMMARY 

A  non-fatal  case  of  uremia  is  reported,  which  followed  occupational  exposure  to 
carbon  tetrachloride  vapor.  The  only  evidence  of  liver  damage  was  tenderness 
over  the  right  upper  quadrant.  Vomiting  was  the  most  striking  symptom  and 
probably  contributed  to  the  azotemia. 
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ESSAYS  ON  THE  BIOLOGY  OF  DISEASE^ 
ELI  MOSCHCOWITZ,  M.D. 
CHAPTER  3 

The  Biology  of  Achlorhydria  in  Rel.\tion  to  Anemia 

The  term  ''achlorhydria"  represents  an  absence  of  hydrochloric  acid  in  the 
stomach  while  ''achylia  gastrica"  implies  in  addition  the  absence  of  pepsin.  For 
clinical  purposes  this  distinction  is  of  insignificant  importance.-  There  is  prob- 
ably no  congenital  achlorhydria.    In  55  newborn  unfed  infants,  Hess  (1)  found 

much  as  10  cc.  stomach  contents  with  acidities  of  normal  range.  Hawkslej^ 
Lightwood  and  Bailey  (2)  found  hydrochloric  acid  in  all  healthy  infants  after 
the  fourth  week  of  life.  However,  it  is  generally  agreed  that  the  incidence  of 
achlorhydria  increases  with  age  (Coifner  (3),  Bockus,  Bank  and  Willard  (4)), 
so  that  by  the  seventh  decade  the  incidence  is  close  to  30  per  cent.  In  those 
.sufTering  from  gastric  complaints,  Conner  (3)  found  an  average  of  15.2  per  cent. 
The  general  average  in  health  varies  with  the  method  used.  Bockus,  Bank  and 
Willard  (4)  using  histamine  and  a  two  hour  method  found  an  average  of  5.7  per 
cent.  Winkelstein's  (5)  percentage  using  both  histamine  and  neutral  red  was 
2.2  per  cent  and  when  he  excluded  cases  of  pernicious  anemia,  carcinoma,  gall 
bladder  disease  and  Gra^•es'  .s^Tidrome,  the  average  was  1.2  per  cent  which  repre- 
sents what  he  terms  "essential"  achlorhydria. 

There  is  a  remarkable  familial  and  hereditary  tendency  to  acquire  achlor- 
hydria. This  was  disclosed  in  the  study  of  the  incidence  of  achlorhydria  in 
blood  relatives  of  patients  who  suffered  from  pernicious  anemia.  Thus  Conner 
(3)  found  that  the  incidence  including  all  decades  was  25.9  per  cent  and  that 
there  was  a  progressive  incidence  with  age,  so  that  by  the  seventh  decade  the 
incidence  was  57.1  per  cent.  In  not  a  single  incidence  did  achlorhydria  occur 
before  the  age  of  10  years.  Wilkinson  and  Brockbank's  (6)  figin-es  are  practically 
identical  with  those  of  Conner,  24.1  per  cent.  Whether  this  tendency  follows 
the  Mendelian  law  and  whether  it  is  dominant  or  reces.sive,  can  only  be  deter- 
mined by  observations  on  families  in  whom  the  disea.se  occurs  in  three  or  more 
generations,  and  inasmuch  as  pernicious  anemia  usually  develops  only  in  middle 
age,  such  ob.servations  would  require  a  long  period  of  follow-up.  The  signifi- 
cance of  the.se  data  in  relation  to  pernicious  anemia  will  be  di.scussed  later. 

In  all  likelihood,  the  development  of  achlorhydria  is  not  sudden  but  gradual. 

1  This  is  the  third  chapter  in  a  series  of  essays  by  Dr.  F^li  Moschcowitz  in  which  an  at- 
tempt will  be  made  to  interpret  certain  forms  of  chronic  disease  from  the  biologic  viewpoint, 
as  opposed  to  the  current  trend  towards  rigid  classifications  implying  a  concept  of  disease 
as  a  more  or  less  static  phenomenon. 

According  to  present  plans,  these  essays  will  appear  in  consecutive  issues  of  the  Journal 
of  The  Mount  Sinai  Hospital.  When  the  publication  of  the  projected  series  of  essays  is 
completed,  the  several  installments  will  be  as.sembled  and  printed  in  a  monograph.— Ed. 

'  In  this  discussion  we  shall  refer  only  to  true  achlorydrias,  i.e.,  where  no  hydrochloric 
acid  is  found  after  stimulation  with  histamine. 
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Bockus,  Bank  and  Willard  (4)  noted  the  gradual  decrease  in  acid  to  disappearance 
in  a  few  of  their  patients. 

Martins,  many  years  ago,  regarded  the  achlorhydria  as  primary  and  constitu- 
tional, but,  largely  sponsored  by  Faber  (7),  and  since  encouraged  bj'  gastro- 
scopists,  most  current  writers  ascribe  the  achlorhydria  as  secondary  to  a  "chronic 
atrophic  gastritis."  Faber  found  extensive  round  cell  infiltration,  with  progres- 
sive atrophy  of  the  mucosa,  fibrosis,  cystic  dilatation  of  the  gastric  glands  and  a 
metaplastic  conversion  of  portions  of  the  mucosa  to  the  intestinal  type.  Brown 
(8)  found  in  37  of  42  cases  of  pernicious  anemia  a  disappearance  of  the  acidophilic 
cells  and  in  41,  a  chronic  gastritis  similar  to  that  described  by  Faber.  In  20  of 
the  cases  which  had  received  therapj-,  the  histologic  picture  was  unchanged.  In 
eight  autopsies  on  patients  with  pernicious  anemia,  Meulengracht  (9)  found  a 
gastritis  in  the  fundus  of  the  stomach  with  disappearance  of  the  acid  and  chief 
cells,  but  little  or  no  change  in  the  pylorus.  He  found  difficulty  in  reconciling 
these  findings  with  his  pre\-ious  observation  (9)  that  in  pigs  the  antianemic  or 
intrinsic  factor  is  found  in  the  pylorus  and  neighboring  duodenum  (pyloric  gland). 
This  discrepancy  has  since  been  soh  ed  by  Fox  and  Castle  (10)  who  while  con- 
firming INIeulengracht 's  work  on  the  stomach  of  the  pig  have  found  that  in  the 
human  being  the  fundus  and  cardia  and  not  the  pylorus  contain  most  sites  for  the 
formation  of  the  intrinsic  factor.  The  Avork  of  Fox  and  Castle  also  serves  as  the 
explanation  for  the  rarity  of  pernicious  anemia  after  resections  of  the  stomach, 
even  when  only  a  small  portion  of  the  fundus  is  left  in  situ.  On  the  other  hand, 
Magnus  and  Ungley  (11)  found  no  evidence  of  a  gastritis  in  pernicious  anemia, 
but  an  atrophy  of  all  the  coats  of  the  stomach.  The  mucosa  was  represented  by 
a  surface  epithelium  with  a  few  scattered  glands  lined  by  mucus  producing  cells, 
while  the  oxjTitic  and  peptic  cells  disappeared.  In  several  stomachs  they  also 
found  areas  of  metaplastic  intestinal  epithelium.  There  was  no  involvement  of 
the  pyloric  region  or  of  Brunner's  glands. 

Any  discussion  of  the  relation  of  atrophic  gastritis  to  achlorhydria  with  or 
without  pernicious  anemia  is  inevitably  linked  up  with  the  relation  of  gastritis, 
whether  atrophic  or  hypertrophic,  to  other  diseases.  It  seems  that  there  has 
been  an  uncritical  acceptance  of  these  morphologic  changes  as  indicative  of  dis- 
eased gastric  states  without  taking  into  consideration  whether  these  changes 
may  be  the  re.^'ult  of  the  normal  involution  of  age.  Hamperl  (12)  and  Hillen- 
brand (13)  found  a  high  incidence  of  chronic  gastritis  in  patients  in  later  life  who 
were  free  from  gastric  complaints.  Hebbel  (14)  in  autopsj'  material  on  similar 
individuals  found  hypertrophic  gastritis  of  any  degree  rare  below  the  age  of  thirty, 
and  severe  changes  uncommon  after  the  fiftieth  3'ear,  while  atrophic  gastritis  was 
exhibited  in  30  per  cent  of  108  cases  past  the  age  of  fift}'.  Benedict  and  iNIallory 
(15)  regard  the  hypertrophic  gastritis  as  an  exaggeration  of  the  phj-siologic 
plasma  cells  and  lymphocytic  infiltration  of  the  normal  stomach. 

Gastroscopy  has  not  helped  in  the  solution  of  the  problem  because  there  has 
been  insufficient  correlation  with  histology.  In  the  few  studies  that  have  been 
thus  far  reported,  there  has  been  only  an  approximate  confirmation.  Thus 
Swalm  and  ^Morrison  (16)  report  that  gastroscopy  only  corroborates  the  clinical 
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findings  in  52  per  cent  of  their  cases,  while  on  the  other  hand,  chronic  gastritis 
nmy  be  present  ^\^th  a  normal  gastroscopic  picture.  In  25  per  cent  of  their 
cases  the  gastroscopic  appearance  of  a  mild,  moderate  or  chronic  gastritis  was 
contradicted  by  the  histologic  examination.  Benedict  and  Mallorv  (15)  in  a 
stud}-  of  resected  stomachs  showed  complete  agreement  between  the  gastro- 
scopic and  histologic  findings  in  54.9  per  cent  and  partial  agreement  in  33  per 
cent.  There  was  no  correlation  in  11.8  per  cent.  The  pathologist  and  the  gas- 
troscopist  were  fairly  well  agreed  in  the  diagnosis  of  atrophy.  Further  unbiased 
studies  on  such  correlations  are  much  to  be  desired. 

The  concept  of  chronic  atrophic  gastritis  as  the  cause  of  achlorhydria  is  con- 
fronted with  some  irreconcilable  clinical  facts  concerning  achlorhydria  and 
pernicious  anemia.  Aside  from  the  undefined  nature  of  the  lesion  as  an  inflam- 
mation, according  to  accepted  criteria,  this  concept  does  not  explain  the  following 
observations:  1)  The  comparative  absence  of  achlorhydria  and  pernicious 
anemia  before  pubertj';  2)  their  familial  and  hereditary  character;  3)  the  restora- 
tion of  the  gastroscopic  picture  of  atrophic  gastritis  to  normal  after  specific 
therapy  was  instituted  (Schindler,  Kirsner  and  Palmer  (18)).  Whether  this 
gastroscopic  transformation  is  onh^  one  of  appearance  or  represents  a  histologic 
restitution  is  only  answerable  hy  a  before  and  after  biopsy.  To  corapUcate 
matters,  Schindler  and  his  co-workers  (18)  found  that  in  5  per  cent  of  patients 
"with  complete  anacidity  proven  by  histamine  the  mucosa  of  the  stomach  was 
gastroscopically  normal.  4)  The  occasional  gastroscopic  picture  of  hypertrophic 
gastritis  in  achlorhj-dria  (Winkelstein  (5)  2  out  of  14  cases).  The  fact  that  no 
assignable  cause  for  the  development  of  the  atrophic  gastritis  can  be  ascribed  is 
in  favor  of  the  primarj^  nature  of  the  achlorh.ydria.  The  problem  as  to  whether 
the  achlorhydria  is  primary  or  secondary  may  be  solved  by  stud>-ing  the  histology 
of  the  stomach  in  patients  in  whom  a  complete  achlorhydria  has  been  attained, 
for  instance,  by  partial  gastrectomy.  Thus  far,  such  a  stud}-  lias,  as  far  as  I 
am  aware,  not  been  pursued. 

A.  Relation  of  achlorhydria  to  idiopathic  hypochromic  anemia.  Idiopathic 
hypochromic  anemia  is  a  syndrome  that  affects  mostly  women  of  middle  age 
and  is  characterized  by  weakness,  pallor,  atrophy  of  the  tongue,  brittle  finger 
nails  and  an  enlarged  spleen.  The  anemia  is  not  attended  by  any  evidences  of 
hemolysis.  The  Plummer-Mnson  s}'ndrome  is  an  occasional  accompaniment. 
These  patients  respond  promptly  to  the  administration  of  iron  but  not  to  liver. 
Nearly  all  possess  a  complete  achlorhydria  as  attested  by  histamine.  Wintrobe 
and  Beebe  (20)  determined  this  in  all  of  12  patients.  Castle  and  Minot  (21) 
found  achlorhydria  in  25  out  of  30  individuals,  Damashek  (22)  in  14  out  of  17. 
Castle,  Townsend,  and  Heath  (23)  found  the  intrinsic  factor  in^'ariably  present  in 
hypochromic  anemia.  This  is  of  special  significance  in  view  of  what  we  shall  soon 
discuss,  namely,  the  occasional  transition  of  idiopathic  hypochromic  anemia 
into  true  pernicious  anemia. 

The  gastroscopic  picture  of  atrophic  gastritis  has  been  reported  in  hypochromic 
anemia.  In  one  ca.se  reported  by  Schindler,  Kirsner  and  Palmer  (18),  the  gastro- 
scopic picture  was  restored  to  normal  by  iron.  Schiff  and  Goodman  (24)  report 
a  similar  observation. 
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The  prevailing  view  of  the  pathogenesis  of  hypochromic  anemia  is  based  on 
the  observations  of  Mettier  and  Minot  (25)  who  show^ed  that  in  idiopathic  hj'^po- 
chromic  anemia,  the  response  of  the  bone  marrow  to  iron  is  greater  when  the 
contents  of  the  upper  intestinal  tract  are  shghtly  acid  than  when  it  is  alkaline. 
Minot  and  Castle  (21)  in  addition,  suggest  that  the  widespread  changes  in  the 
intestinal  tract  as  reflected  in  the  glossitis,  may  interfere  with  the  absorption  of 
iron  and  they  cite  the  observation  of  Singer  and  Wechsler  (26)  who  found  inade- 
quate absorption  of  galactose  in  achylic  states.  Its  preponderance  in  women 
is  ascribed  to  the  loss  of  blood  during  menstruation  which  acts  as  a  conditioning 
factor.  Other  losses  of  blood,  for  instance  from  hemorrhoids  (Bloomfield  (27)) 
may  act  in  a  similar  manner. 

The  probabilitj'  is  strong  that  hypochromic  anemia  is  not  a  disease,  because  it 
has  altogether  too  many  backgrounds.  It  may  be  associated  with  sprue,  preg- 
nanc3%  myxedema  and  may  arise  after  gastroenterostomy  or  partial  gastrectomy. 
Bloomfield  (27)  holds  that  hypochromic  anemia  and  chlorosis  have  so  many 
clinical  features  in  common  as  to  be  indistinguishable. 

B.  Tlie  relation  of  achlorhydria  to  pernicious  anemia.  That  an  achlorhydria  is 
an  almost  ever  present  association  in  pernicious  anemia  is  acknowledged  except 
in  rare  instances  (Castle,  Heath  and  Strauss  (28)) .  It  is  now  well  accepted  that 
the  achlorhydria  antedates  the  onset  of  the  anemia,  sometimes  by  many  years 
(for  references  see  Moschcowitz  (29) ) .  Moreover,  the  achlorhydria  never  returns 
despite  restoration  of  the  blood  picture  by  specific  therapy.  There  is  ample 
testimony  that  pernicious  anemia  is  often  familial  and  hereditary  (Mosch- 
cowitz (29)),  sometimes  occurring  in  three  generations,  and  this  is  reflected  in 
the  frequency  in  which  achlorhydria  is  found  in  blood  relatives  of  individuals 
affected  by  pernicious  anemia  (Conner  (3),  Wilkinson  and  Brockbank  (6)).  It 
is  evident  therefore  that  achlorhydria  is  a  significant  conditioning  factor  for  the 
production  of  pernicious  anemia  and  this  is  confirmed  by  the  reports  of  pernicious 
anemia  that  occasionally  follow  complete  gastrectomy  (Finney  and  Rienhoff 
(30)).  However,  the  causative  relation  between  achlorhydria  and  pernicious 
anemia  is  not  absolute  because  achlorhydria  may  be  persistent  for  as  much  as 
seven  years  ^nthout  the  development  of  pernicious  anemia  (Bloomfield  and 
PoUand  (32))  and  pernicious  anemia  may  develop  in  an  individual  with  hydro- 
chloric acid  in  the  stomach.  The  problem  was  largely  clarified  by  the  classic 
work  of  Castle  who  showed  that  in  pernicious  anemia  there  was  an  absence  of 
an  intrinsic  factor.  The  intrinsic  factor  is  not  pepsin,  although  the  two  are  in 
a  measure  associated  (Davies  (33)).  The  absence  of  an  intrinsic  factor  in  perni- 
cious anemia  seems  constant,  because  as  Castle,  Heath  and  Strauss  (28)  have 
showTi,  it  was  absent  in  pernicious  anemia  with  normal  gastric  juices  and  in 
achylic  individuals  ^\'ithout  an  anemia  or  with  hypochromic  anemia. 

C.  The  transition  of  idiopathic  hypochromic  anemia  to  pernicious  anemia.  The 
common  association  of  some  of  the  chnical  phenomena  in  both  conditions,  notably 
the  anemia,  the  atrophy  of  the  tongue  and  the  achlorhydria  would  suggest  that 
the  two  are  related  and  such  indeed  is  the  case,  for  there  are  ever  increasing  re- 
ports of  the  transition  of  idiopathic  hypochromic  anemia  to  pernicious  anemia 
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(Castle  and  Minot  (21),  Witts  (34),  Davies  (33),  Heath  (35),  Gram  (36),  Dama- 
shek  and  IMiller  (37)).  Apparent!}-  the  transition  is  not  sudden  because  all  of 
these  obser\ers  report  cases  where  clinical  features  of  both  are  combined,  for 
instance,  pernicious  anemia  with  a  low  color  index,  subacute  combined  degenera- 
tion of  the  spinal  cord  w  ith  a  hyperchromic  anemia  (Witts  (3-i)).  In  this  cate- 
gory may  be  classified  the  cases  of  pernicious  anemia  who  require  iron  to  main- 
tain a  normal  blood  level  (Beebe  and  Lewis  (38),  Heath  (35)).  In  all  likelihood, 
this  transition  is  more  common  than  the  reported  cases  indicate  and  it  is  by  no 
means  improbable  that  many  patients  \\ith  pernicious  anemia  i^ass  through  a 
hypochromic  stage,  but  this  phase  is  hidden  from  us  because  the  patient  is  not 
examined  until  the  blood  picture  is  full  blown.  This  transition  also  accounts 
for  the  not  infrequent  reports  of  a  familial  idiopathic  hypochromic  anemia  in 
the  blood  relatives  of  patients  with  pernicious  anemia  (Davies  (33),  Damashek 
(22),  Heath  (35),  Witts  (34),  Conner  (3),  Mustelin  (39),  Patek  (40),  Gram  (36)). 
Faber  and  Gram  (41)  describe  a  family  of  three  generations  in  whom  most  of  the 
members  were  afflicted  with  eithei-  pernicious  or  idiopathic  microcytic  anemia. 

It  seems  remarkable  that  these  two  conditions  that  are  biologically  identical 
should  respond  entirely  differently  to  the  two  specific  remedies,  liver  and  iron, 
even  though  there  are  borderline  cases  in  which  both  are  effective  when  given 
simultaneoiisly.  The  precise  mechanism  is  not  known.  Hurst  (42)  speculates 
that  the  atrophic  jMoce.ss  begins  in  the  proximal  half  of  the  stomach  when  acid 
is  excreted  and  later  involves  the  pylorus  and  duodenum.  Inasmuch  as  the 
intrinsic  factor  of  Castle  has  thus  far  never  been  found  in  pernicious  anemia  and 
always  in  hypochromic  anemia  (Castle,  Townsend  and  Heath  (43),  Hartfall  (44)), 
it  is  reasonable  to  infer  that  the  transition  is  due  to  the  disappearance  of  this 
factor.  The  spontaneous  biologic  course  is  always  in  the  direction  of  hypo- 
chromic to  pernicious  anemia  and  not  reversely. 

D.  Relation  of  achlorhydria  to  the  anemia  of  pregnancy.  The  work  of  Strauss 
and  Castle  (45),  has  clarified  considerably  our  knowledge.  In  24  pregnant 
women,  they  showed  that  75  per  cent  did  not  secrete  the  normal  amount  of 
hydrochloric  acid  during  more  than  half  the  period  of  pregnane}'.  Three  patients 
had  achlorhydria  which  did  not  return  after  delivery.  After  delivery  the  average 
secretion  was  three  times  as  great. 

Hypochromic  anemia  in  pregnancy  occurs  during  the  last  trimester  and  is 
ascribed  to  the  demands  of  the  growing  fetus,  plus  dietary  insufficiency  and  is 
especially  conditioned  by  achlorhydria  or  hypoacidity,  or  a  related  gastro- 
intestinal disturbance.  This  form  of  anemia  is  usuallj'^  relieved  by  iron.  Occa- 
sionally, the  anemia  of  pregnancy  is  macrocytic;  this  occurred  in  6  out  of  36 
pregnant  women  with  anemia,  and  in  all  the  intrinsic  factor  was  lacking.  But 
the  macrocytic  anemia  of  pregnancy  differs  from  pernicious  anemia  in  that  there 
may  be  no  relai^se  after  reco\  ery,  although  liver  is  not  administered;  and  further- 
more, achlorhydria  was  only  found  in  two  of  the  six  cases.  In  one,  the  acid  re- 
turned two  years  latei-.  Strauss  anfl  Castle  suggest  that  in  the  macrocytic 
anemia  of  pregnancy  there  may  be  a  combined  deficiency  of  liver  and  iron,  as 
proven  by  one  of  their  cases.    They  also  suggest  that  in  the  macrocytic  anemia, 
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as  in  true  pernicious  anemia,  there  is  a  lack  of  both  the  intrinsic  and  extrinsic 
factors.  In  other  words,  in  the  anemias  of  pregnane}',  similar  mechanisms  are 
at  pla}^  as  in  idiopathic  hypochromic  anemia  and  in  pernicious  anemia.  While 
the  majority  of  pregnant  women  with  macrocytic  hypochromic  anemia  are  cured 
after  parturition, some  require  persistent  treatment  with  specific  measures.  These 
represent  accidental  associations  of  pregnane}'  and  pernicious  anemia. 

E.  The  relation  of  achlorhydria  to  the  anemia  or  sprue.  Tropical  and  non- 
tropical sprue  have  so  many  clinical  characters  in  common  that  for  our  purpose 
they  may  be  discussed  together.  In  tropical  sprue,  Castle  and  Rhoads  (46) 
found  achlorhydria  as  tested  by  histamine  in  30  per  cent;  in  non-tropical  sprue 
(Snell  (47))  found  achlorhydria  in  about  35  per  cent  (in  six  of  the  eight  cases 
tested  by  histamine).  Whether  the  hypoacidity  that  is  so  common  in  si)rue, 
especially  in  the  early  stages,  is  evidence  of  a  tendency  to  achlorhydria  is,un- 
kno^^•n.  In  both  tropical  and  non-tropical  sprue  both  a  hypochromic  and  a 
macrocytic  h}-perchromic  anemia  occur.  In  22  cases  of  non-tropical  sprue  Snell 
found  a  hypochi-omic  anemia  in  5  and  a  macrocytic  h\  perchromic  anemia  in  17. 
Castle  and  his  co-workers  (48)  regard  the  mechanism  of  the  development  of  the 
macrocytic  anemia  in  sprue  as  analogous  to  that  of  pernicious  anemia.  In  other 
words,  there  is  a  failure  in  reaction  between  the  extrinsic  factor  associated  in 
many  instances  with  vitamin  Bn  (G)  and  an  intrinsic  factor.  In  addition,  there 
is  difficulty  in  absorption  of  substances  from  the  intestinal  tract  resulting  from 
this  failure  in  the  hematopoetic  reaction.  In  one  patient  who  died  of  sprue  and 
macrocytic  anemia,  the  liver  contained  no  detectable  hematopoetic  principal. 
Thus  the  macrocytic  anemia  of  sprue  arises  from  the  ^•ariable  participation  of 
three  defects,  the  extrinsic  factor,  the  intrinsic  factui-  and  absorption.  Also  as 
in  pernicious  anemia,  the  administration  of  liver,  especially  parenterally,  is 
usually  effective  and  in  certain  instances,  as  in  pernicious  anemia,  iron  must  be 
added.  The  parallelism  was  further  maintained  by  the  experimental  production 
in  swine  of  a  disease  akin  to  sprue  by  feeding  a  modified  canine  black  tongue  diet 
(Miller  and  Rhoads  (49)).  The}'  obtained  a  symptom  complex  marked  by  oral 
manifestations,  achlorhydria  and  an  anemia  which  is  usually  macroc}'tic  but 
may  be  microcytic.  The  disease  is  associated  with  a  loss  of  the  intrinsic  factor 
both  in  the  stomach  and  in  the  liver.  The  achlorhydria  preceded  the  anemia  in 
every  instance.  The  disease  responds  to  liver  extract  but  not  to  iron  alone. 
The  one  important  difference  is  the  return  of  the  hydrochloric  acid  in  the  experi- 
mental animals. 

F.  The  relation  of  achlorhydria  to  the  anemia  of  myxedema.  The  usual  anemia 
that  is  associated  with  myxedema  is  normocytic  or  microcytic  responding  to 
thyroid,  but  a  number  of  observers  have  reported  a  hyperchromic  macrocytic 
type  resembling  that  of  pernicious  anemia  which  requires  the  administration  of 
liver  in  addition  to  thyroid  (Means,  Lerman  and  Castle  (50)  (5  cases),  Davis  (51) 
(1  case),  Holboll  (52)  (3  cases),  Lisser  (53)  (1  case)).  In  Means,  Lerman  and 
Castle's  cases,  the  pernicious  anemia  preceded  the  development  of  the  myxedema 
in  three  instances,  followed  the  myxedema  in  one,  and  in  the  other  the  .sequence 
could  not  be  determined.    All  these  observers  report  an  associated  achlorhydria. 
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Lerman  and  Means  (54)  found  an  achloihydria  in  53  per  cent  of  their  cases 
of  myxedema.  Golding  (55)  found  the  gastroscopic  picture  of  mucosal  atroph}^ 
m  10  of  11  cases,  in  one  confirmed  by  histology.  The  lowered  metabolic  rate  is 
especially  significant  because,  as  a  rule,  the  rate  in  pernicious  anemia  is  in  the 
upper  limits  of  normal  (Mj^ers  and  Dubois  (5G)).  It  is  hardly  likely  that  the 
association  of  pernicious  anema  and  nwxedema  is  accidental  in  view  of  the 
comparative  high  incidence. 

G.  The  relation  of  achlorhydria  to  the  anemia  of  gastric  carcinoma.  The  onl.y 
significant  relation  we  need  discuss  is  that  of  pernicious  anemia.  The  problem 
centers  around  three  possibilities:  1)  whether  i)crnicious  anemia  with  its  achlor- 
hydria acts  as  the  soil  upon  which  the  carcinoma  is  engrafted  (Hurst  (57));  2) 
whether  the  pernicious  anemia  results  because  of  the  achlorhydria  engendered 
by  the  cancer;  and  3)  whether  both  diseases  are  accidentally  associated.  Doeh- 
ring  and  Eusterman  (58)  report  from  the  Mayo  Clinic  40  cases  of  pernicious 
anemia  associated  with  gastric  carcinoma  out  of  1,014  cases  of  pernicious  anemia 
admitted  betA\een  the  years  1935-1939  which  is  an  incidence  of  1.7  per  cent, 
slightly  higher  than  the  incidence  of  gastric  carcinoma  in  the  general  population. 
Thej'  very  reasonably  discuss  the  possibilit}'  that  the  age  incidence  of  pernicious 
anemia  has  been  prolonged  in  recent  years  through  specific  therapy  which  ac- 
coimts  for  the  increasing  frequency  with  which  this  association  has  been  noted 
in  the  Mayo  Clinic.  In  26  of  the  40  cases  the  pernicious  anemia  clinically  pre- 
ceded the  cancer,  in  12  it  was  simultaneous  and  in  2  the  carcinoma  preceded  the 
pernicious  anemia.  These  sequences  do  not  decide  much  because  of  the  notorious 
dormant  nature  of  both  maladies.  The  fact  that  the  anemia  so  often  responds 
to  liver  treatment  also  does  not  help  in  the  solution. 

There  is  no  reason  to  believe  that  everj'  achlorhydria  leads  to  either  anemia 
or  other  disease.  Bloomfield  and  PoUand  (32)  have  follo\\  ed  over  periods  of  one 
to  seven  j'ears  the  fate  of  45  patients  in  whom  a(;hlorhydria  was  found  casually 
and  in  not  a  single  one  did  any  form  of  anemia  or  gastric  carcinoma  develop. 
Aside  from  the  fact  that  even  seven  years  is  not  a  suflicient  period  of  observation, 
it  must  be  remembered  that  the  development  of  the  anemia  is  conditioned  by 
other  factors,  notably,  menstruation,  loss  of  blood,  intestinal  absorption  and 
above  all,  deficiency  in  the  extrinsic  substance.  Only  a  far  enough  future  with 
strict  observation  can  decide  this  aspect  of  the  problem. 
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CLINICAL  PATHOLOGICAL  CONFERENCE 


George  Baehr,  M.D.,  and  Pat  l  Klemperer,  M.D.,  presiding 

Wednesday,  October  23,  1940 

Abdominal  Hodgkin's  Disease.    No  Superficial  Lymph  Node  Enlargement. 
Macroc.ytic  Anemia  Resistant  to  Liver  Therapy 

[Private  Service  of  Drs.  X.  Rosenthal  and  A.  Schifrin] 

Histonj  {Mm.  4G2033;  P.M.11G05).  A  68  year  old  white  woman  had  com- 
plained of  weakness  and  fatigability  during  the  two  years  prior  to  her  admission 
to  the  hospital,  but  otherwise  was  apparently  in  good  health  until  the  onset  of 
the  present  illness.  Three  and  a  half  months  before  she  was  admitted  to  the 
hospital  she  noticed  a  painless,  cherry-sized  lump  in  the  l  ight  side  of  the  neck. 
I'ltra-violet  irradiation  was  given  by  her  family  physician;  the  ma.ss  disappeared 
in  approximatel.y  two  weeks.  Three  months  before  admission  she  was  seen  by 
another  physician  because  of  increased  fatigue.  It  was  then  noticed  that  she 
had  become  pale,  was  not  eating  as  well  as  formerl.y,  and  she  was  found  to  have 
a  temperature  of  103.4°F. 

She  was  hospitalized  in  another  institution.  During  the  three  weeks'  stay 
there,  no  definite  diagnosis  could  be  established.  Examination  at  that  time  was 
said  to  be  essentially  negative  except  for  pallor,  evidence  of  recent  weight  loss, 
and  fever  which  ranged  from  101°  to  104°F.  Blood  counts  showed  a  moderate 
hypochromic  anemia;  hemoglobin  55  per  cent,  red  blood  cells  3,400,000.  The 
white  blood  coimt  varied  from  6,000  to  8,000;  no  abnormal  white  blood  cells  were 
seen.  Agglutination  reactions  against  B.  melitensis,  typhoid  and  paratyphoid 
were  negative,  liecause  of  anorexia  and  the  absence  of  free  hydrochloric  acid  in 
the  gastric  contents,  the  presence  of  a  neoplasm  in  the  gastro-int(>stiiial  tract  was 
suspected,  Init  no  evidence  to  support  this  impression  was  obtained  on  roentgen 
examination.  Cholecystogi'am  revealed  the  presence  of  many  stones  in  the 
gall-bladder.  The  tle\-elopment  of  glossitis  and  slight  leucopenia,  together  with 
the  appearance  of  a  number  of  macrocytes  in  the  blood,  made  the  diagnosis  of 
pernicious  anemia  seem  more  probable  and  liver  therapy  was  instituted.  This, 
however,  was  soon  abandoned  because  t)f  the  appearance  of  tender  swellings  at 
the  sites  of  the  injections.  Following  repeated  blood  transfusions  her  general 
condition  improved  and  the  fever  subsided.  During  a  three  weeks'  stay  at  a 
convalescent  home  there  was  further  improvement.  However,  the  fevef  soon 
recuned,  weakness  increased,  and  her  general  condition  again  declined.  She 
was  therefore  admitted  to  this  hospital. 

Examination.  The  patient  was  an  extremely  ill,  weak,  old  woman,  who  was  rather 
unresponsive.  The  temperature  was  102. 4°F.  The  .skin  was  pale  and  yellow  in  color,  the 
sclerae  were  icteric.  The  tongue  was  dry  and  red.  No  enlarged  lymph  nodes  were  pal- 
pable. Over  the  left  lung  base,  the  percussion  note  was  impaired,  and  a  few  moist  rales 
were  heard  ov<t  both  lung  bases.    The  cardiac  findings  were  not  noteworthy  except  for  the 
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prcspiice  of  a  systolic  murmur  over  the  apical  region.  The  rate  was  93  per  minute;  the  blood 
pressure  was  125  systolic  and  70  diastolic.  The  firm,  irregular  liver  edge  was  palpable  4  cm. 
below  the  costal  margin.  The  spleen  could  not  be  felt.  Xo  other  abdominal  masses  were 
palpated.  It  was  impossible  to  carry  out  any  adequate  neurological  examination,  but  no 
gross  abnormality  was  noted. 

Laboratory  data.  The  urine  showed  a  trace  of  albumin,  a  few  white  and  red  blood  cells. 
The  Bence-Jones  protein  test  was  negative.  Hemoglobin,  70  per  cent;  red  blood  cells, 
2,900,000;  white  blood  cells,  4,800 with  8  per  cent  myelocytes,  14  per  cent  non-segmented,  and 
52  per  cent  segmented  polymorphonuclear  leucocj'tes;  18  per  cent  Ij'mphocytes,  8  per  cent 
monocytes.  Color  index  1.2.  Cell  volume  28  per  cent.  Red  cell  diameter  greater  than  8 
micra.  Icterus  index  16.  Blood  urea  nitrogen,  11  mg.  per  cent;  blood  protein,  5.8  per  cent ; 
3.8  per  cent  albumin;  2.0  per  cent  globulin.  Phosphatase  54  King-Armstrong  units.  The 
bone  marrow  was  found  by  the  hematologic  consultant  to  show  marked  increase  in  erythro- 
blasts  and  niegaloblasts,  "as  seen  in  pernicious  anemia  and  some  other  tj-pes  of  hyper- 
ehromic  anemia." 

Course.  The  patient  remained  extremely  ill.  The  temperature  Huctunted  irregularly 
between  97°  and  104°F.  Subsequent  blood  studies  were  carrieil  out,  icixatcdiy  showing 
moderate  macrocytic  anemia.  The  white  blood  count  remained  low  (3,400  to  5,100);  the 
monocytes  were  increased,  however,  on  one  occasion  as  high  as  21  per  cent.  The  eosino- 
philes  never  numbered  more  than  1  per  cent  of  the  total  white  blood  count.  Despite  treat- 
ment with  liver  extract  and  blood  transfusion,  no  reticulocj'te  rise  occurred.  She  became 
progressively  weaker.  Xine  days  after  admission  the  lower  extremities  became  edematous, 
the  abdomen  distended,  with  signs  of  free  fluid  in  the  peritoneal  cavity.  The  temperature 
rose  to  105°F.    The  patient  died  eleven  days  after  admission  to  the  hospital. 

Necropsy  findings.  Dr.  Klemperer.  A  huge  mass  of  fused  peri-aortic  lymph  nodes  showed 
a  considerable  amount  of  fibrosis.  The  other  lymph  nodes  were  not  grossly  altered.  Mi- 
croscopic examination  disclosed  ('xtpnsi\c  typical  cellular  infiltration  of  the  grossly 
involved  nodes  with  Hodgkin's  granuloma;  the  lymph  nodes  examined  which  were  not 
grossly  involved  revealed  fibrotic  involution.  The  spleen  was  enlarged,  weighing  390  grams. 
On  section,  there  were  manj'  irregularly  outlined  grayish-yellow  nodules,  and  hemorrhagic 
areas  which,  on  histologic  examination,  were  seen  to  consist  of  Hodgkin's  granuloma  sur- 
rounded by  hemorrhages.  The  splenic  vein  was  infiltrated  by  a  nodule  of  Hodgkin's  granu- 
loma, which  extended  into  the  lumen.  The  liver,  on  section,  showed  exaggeration  of  the 
lobular  markings,  due  to  granulomatous  infiltration  of  the  periportal  areas.  The  gall-blad- 
der was  filled  with  small  stones.  Bone  marrow  showed  patches  of  infiltration  with 
Hodgkin's  granuloma  and,  microscopically,  many  niegaloblasts  within  the  uninvolved 
areas.  Histologic  examination  of  the  stomach  revealed  very  striking  mucosal  atrophy.  The 
post-mortem  examination  of  the  bone  marrow  confirmed  the  findings  of  the  bone  marrow 
aspiration  performed  previously:  there  was  marked  increase  in  megaloblasts.  Moreover, 
the  gastric  mucosa  was  atrophic,  as  seen  in  pernicious  anemia.  Therefore,  coexistent 
pernicious  anemia  cannot  be  ruled  out,  although  the  anatomic  picture  is  dominated  by 
Hodgkin's  disease. 

Comment.  Dr.  A.  Schifrin.  I  had  the  opportunity  to  observe  this  patient 
who  long  presented  a  fever  of  unknown  origin.  Pernicious  anemia  could  have 
explained  the  blood  picture,  were  it  not  for  the  lack  of  response  to  liver  therapy. 
The  disappearance  of  the  transient  enlarged  lymph  node  in  the  neck  was  a 
reason  for  rejecting  the  diagnosis  of  Hodgkin's  disease,  to  which  suspicion  had 
been  directed  by  the  presence  of  a  prolonged  obscure  fever. 

Dr.  Baehr.  The  clinical  evaluation  of  liver  therapy  for  pernicious  anemia  is 
generally  reliable,  but  not  in  the  presence  of  a  complication,  as  in  this  instance. 
Any  debilitating  disease,  as  Hodgkin's  disease,  and  any  complicating  infection 
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may  accelerate  the  development  of  pernicious  anemia  and  render  the  condition 
completely  refractory  to  liver  therapy.  It  is,  therefore,  my  opinion  that  this 
patient  had  both  a  deficiency  hyperchromic  anemia  (pernicious  anemia)  and 
Hodgkin's  disease.  Another  interesting  feature  is  the  presence  of  myelocytes 
in  the  blood;  this  was  correcth'  interpreted  as  indicating  bone  marrow  involve- 
ment by  some  disease  process. 

This  case  represents  one  of  the  best  examples  we  have  had  of  Hodgkin's  dis- 
ease which  was  clinically  localized  to  the  abdominal  cavity. 

Reported  by  Edward  B.  Grossman,  M.D. 

Wednesday,  November  27,  1940 

Carcinoma  of  Bronchus  Without  Pulmonary  Symptoms  Which  Extended  Into 
the  Esophagus  and  Produced  the  Symptoms  and  Findings  of  a  Carcinoma 
of  the  Esophagus.    Correct  Diagnosis  Made  by  Biopsy 

[From  the  Medical  Service  of  Dr.  George  Baehr] 

History  (Adm.  461507 ;  P.M.11629).  A  46  year  old  physical  training  instructor 
had  enjoyed  good  health  until  four  months  before  admission  to  the  hospital. 
He  then  noticed  a  dull,  aching  pain  in  the  left  upper  quadrant  of  the  abdomen 
appearing  one  to  two  hours  after  meals,  and  relieved  by  intake  of  food.  His 
family  physician  made  a  diagnosis  of  peptic  ulcer,  despite  negative  findings  on 
x-ray  examination  of  the  ga.stro-intestinal  tract.  After  two  weeks  treatment  by 
bed  rest  and  the  usual  Sippy  regimen,  the  S3-mptoms  .subsided.  Three  weeks 
before  admi.ssion  he  again  began  to  complain  of  pain  which  was  localized  under 
the  lower  portion  of  the  sternum  and  radiated  around  the  left  side  of  the  chest  to 
the  back.  The  therapeutic  measures  which  had  succeeded  previously  did  not 
result  in  remission  of  symptoms  on  this  occasion.  He  became  nauseated  and 
began  to  vomit  small  amounts  of  a  greenish  fluid.  The  pain  persisted.  The 
patient  became  weaker  and  lost  fifteen  pounds  in  weight. 

Examination.  Examination  revealed  an  asthenic  man  who  did  not  look  particularly  ill. 
The  skin  and  mucous  membranes  were  not  remarkable.  There  was  no  lymphadenopathy. 
The  lungs  were  clear  throughout.  The  cardiac  findings  were  not  noteworthy.  The  abdo- 
men was  rather  tensely  held  but  there  were  no  tender  areas,  and  no  masses  were  palpable. 
The  impression  was  either  a  gastric  or  esophageal  ulcer. 

Laboratory  data.  Urine  examination  revealed  no  noteworthy  abnormality.  Blood: 
Hemoglobin  88  per  cent ;  white  blood  cells  17,350  with  74  per  cent  segmented  polymorphoiui- 
clear  leucocytes  and  10  per  cent  non-segmented  forms.  Blood  sedimentation  time  was  IJ 
hours.  Blood  urea  nitrogen  8  mg.  per  cent.  Stools  were  clay  colored  and  gave  a  2  plus 
guaiac  reaction.  Fractional  gastric  analysis  after  Rohfuss  test  meal  showed  no  free  hydro- 
chloric acid.  Blood  was  present  in  all  specimens.  Roentgen  examination  after  barium 
meal  showed  a  marked  filling  defect  in  the  esophagus  at  the  junction  of  the  middle  and  the 
lower  third.  The  defect  was  approximately  three  inches  in  length  and  was  a.ssociated  with 
narrowed  lumen  and,  in  addition,  what  appeared  to  be  a  mass.  The  stomach  and  duodenum 
were  not  abnormal. 

Course.  Three  days  after  the  patient  was  admitted  to  the  hospital,  he  developed  dys- 
phagia to  solid  food.  Esophagoscopy  was  performed.  Thirty-two  centimeters  from  the 
upper  incisor  teeth  a  grayish  necrotic  mass  was  seen  occluding  the  lumen.   The  spccimerv 
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removed  for  biopsy  was  reported  as  necrotic  tissue  containing  a  small  fragment  infiltrated 
by  tumor,  probably  immature  squamous  cell  carcinoma.  A  surgical  consultant  considered 
the  patient's  excellent  condition  justification  for  operative  intervention,  even  though  it  was 
probable  that  regional  lymph  node  metastases  were  present. 

Because  of  the  extensive  necrosis  of  the  first  specimen  obtained,  a  second  esophagoscopic 
biopsy  was  deemed  advisable.  The  pathologic  report  on  this  was  "fragment  of  esophageal 
mucosa  with  underlying  submucosa,  and  muscularis,  latter  infiltrated  by  small  cell  car- 
cinoma. Mucosa  intact.  Carcinoma  of  bronchus  should  be  excluded."  Bronchoscopy 
was,  therefore,  carried  out  with  no  abnormal  findings.  X-raj-  examination  of  the  chest 
showed  slight  exaggeration  of  the  pulmonary  markings  at  the  left  base.  In  the  lateral 
position  there  was  no  evidence  of  enlarged  lymph  nodes,  but  an  irregular  densit}'  was  present 
in  the  posterior  mediastinum  above  the  diaphragm.  Because  of  the  opinion  of  the  pathol- 
ogist that  the  lesion  was  extra-esophageal  in  origin,  it  was  believed  that  esophagectomy 
offered  little  hope. 

Three  weeks  after  admission  the  patient  became  much  more  ill  than  he  had  been  up  to 
that  time.  His  temperature,  which  had  previously  been  normal,  gradual!}-  rose  to  103°F. 
He  began  to  cough  and  to  complain  of  pain  in  the  right  side  of  the  chest,  aggravated  by 
respiratory  movements.  Dullness  and  moist  rales  appeared  over  the  right  lower  lobe. 
X-ray  examination  of  the  chest  now  showed  irregular  infiltration  in  both  lower  lobes, 
more  marked  on  the  right,  extension  of  the  hilar  shadows  on  the  right  side,  and  pleural 
thickening  over  the  right  base.  The  sputum  became  purulent  and  the  breath  developed  a 
foul  odor.  The  down  hill  course  was  accelerated;  weakness  and  cachexia  became  marked. 
The  patient  lapsed  into  coma  and  died  one  month  after  admission  to  the  hospital. 

Necropsy  findings.  Dr.  Klemperer.  The  lower  portion  of  the  esophagus  was  the  site  of  a 
huge  crater  in  an  ulcerated  tumor  mass  which  was  adherent  to  the  medial  surface  of  the 
right  lung  and  to  surrounding  tumor  masses.  Within  the  posterior  and  medial  portion  of  the 
lower  lobe  of  the  right  lung  was  a  large  cavity  containing  necrotic  putrid  material,  excavat- 
ing lung  and  tumor  mass.  A  branch  of  the  paravertebral  bronchus  was  completeh'  occluded 
by  tumor.  The  pulmonary  cavitj-  communicated  with  the  esophagus  through  an  irregular 
perforation.  Histologic  examination  revealed  small  cylindrical-cell  carcinoma  of  the 
bronchus,  which  invaded  the  esophagus  from  without.  The  liver  contained  innumerable 
metastases,  measuring  from  2  mm.  to  4  cm.  in  diameter.  Metastases  from  the  carcinoma 
of  the  bronchus  were  also  present  in  the  adrenal  glands. 

Comment.  Dr.  Baehr.  This  patient  had  a  bronchial  carcinoma  which  pro- 
duced no  SAinptoms  whatever  until  it  invaded  the  esophageal  wall.  The  first 
symptoms  were  the  result  of  esophageal  obstruction  and  both  the  clinical  ob- 
servations and  the  x-ray  and  esophagoscopic  findings  warranted  a  diagnosis  of 
primary  carcinoma  of  the  esophagus.  It  was  Dr.  Otani  who  astutely  interpreted 
the  microscopic  picture  of  the  esophageal  biopsy  as  mdicatmg  the  existence  of  an 
extra-esophageal  neoplasm  arising  primarily  in  a  bronchus,  even  though  there 
were  no  sj-mptoms  and  as  yet  no  x-ray  evidence  of  pulmonary  disease. 

Reported  by  Edward  B.  Grossman,  M.D. 

Wednesday,  January  10,  19^0 

Massive  Embolization  of  Renal  Glomeruh  in  Subacute  Bacterial  Endocarditis. 
Death  in  Azothemia 

[Fro7n  the  Medical  Service  of  Dr.  B.  S.  Oppenheimer] 

History  (Adm.  462359;  P.M.  11640).  This  was  the  first  admission  of  a  33 
j'-ear  old  man  who  gave  a  history  of  fever  of  five  months'  duration.    At  the  age 
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of  13  yeai-s  he  had  had  scarlet  fever,  at  which  time  a  diagnosis  of  heart  involve- 
ment was  made.  At  that  tinie  he  had  ankle  edema  for  a  year.  He  exjierienced 
dyspnea  and  palpitation  only  on  running  up  stairs.  Five  months  l>efore  admis- 
sion he  developed  an  upper  respiratory  infection  with  pain  in  the  small  of  the 
back  and  slight  fever.  A  diagnosis  of  "grippe"  was  made.  He  became  ambula- 
tory after  several  days  of  bed  rest,  but  the  fever  still  continued  and  after  a  month 
he  was  again  put  to  bed.  Xight  sweats  and  daily  rises  in  temperature  to  102°F. 
persisted.  Hematuria  was  discovered.  Sulfanilamide  was  administered  for 
sL\  weeks.  He  was  acbnitted  to  another  institution  where  a  work-up  i-evealed 
normal  cystoscopic  findings  but  a  blood  culture  was  positive  for  streptococcus 
viridans.  Two  months  prior  to  admission  to  this  hospital  there  was  a  large 
brown  spot  before  the  right  eye  which  gradually  disappeared  within  a  week. 
Xo  embolic  phenomena  were  noted.  There  was  a  \\eight  loss  of  23  pounds  and 
the  patient  complained  of  weakness. 

Examination.  The  patient  was  well  developed,  poorlj-  nourished,  appearing  chronically 
ill.  Scattered  white-centered  petechiae  were  seen  on  the  trunk  and  upper  arms.  The 
pupils  were  normal.  There  were  several  conjunctival  petechiae.  The  fundi  showed  bilat- 
eral papilledema  and  several  Roth  spots.  The  oral  mucous  membrane  was  pale.  The  neck 
veins  were  not  distended.  The  lungs  were  normal.  The  heart  was  not  enlarged,  and  the 
sounds  were  of  good  quality.  A  loud,  high  pitched  systolic  murmur  was  heard  over  the 
mitral  area  and  transmitted  over  the  precordium  into  the  axillae  and  back.  P2  was  louder 
than  A2.  The  rhythm  was  regular.  The  blood  pressure  was  122  systolic  and  68  diastolic. 
The  liver  was  felt  three  fingers  below  the  costal  margin.  An  Osier  node  was  present  on  the 
right  middle  finger.  There  was  no  clubbing  of  the  fingers  or  toes.  Neurological  exam- 
ination was  negative.    The  impression  was  that  of  subacute  bacterial  endocarditis. 

Laboratory  Data.  Blood:  hemoglobin,  61  per  cent;  red  blood  cells,  3,300,000;  white  blood 
cells.  10,000  with  So  per  cent  pol.vmorphonuclear  leucocytes;  sedimentation  time,  35 
minutes;  blood  culture  on  admission,  positive  for  streptococcus  viridans,  as  were  all  four 
subsequent  examinations;  Wassermann  reaction,  negative;  sugar,  100  mg.  per  cent;  urea 
nitrogen,  18;  chlorides,  750  mg.  per  cent.  Icterus  index,  2.  Prothrombin  time  was  normal. 
Congo-red  test  showed  -35  per  cent  retention.  Chest  x-ray  examination  showed  generalized 
cardiac  enlargement.  Electrocardiogram  showed  slurring  of  QRS  and  low  T  waves.  Ran- 
dom specimens  of  urine  concentrated  to  1016.  contained  2  to  3  plus  albumin,  6  to  8  red  blood 
cells,  4  to  6  white  blood  cells,  occasional  granular  and  cellular  casts.  Esbach  determination 
showed  an  excretion  of  2  grams  of  albumin  per  liter.  Urine  concentration  test  showed 
fixation  of  specific  gra\'ity  at  1010,  although  random  specimens  showed  readings  up  to  1016. 
Cerebrospinal  fluid  examination  was  negative.    Blood  smear  showed  no  macrophages. 

Course.  The  diagnosis  was  clear  in  view  of  the  persistent  elevation  of  temperature, 
heart  findings,  splenomegaly,  urinalysis  and  the  positive  blood  culture.  Before  beginning 
therapy,  several  badly  infected  teeth  were  removed  and  culture  from  their  apices  showed 
staphylococcus  albus  and  streptococcus  viridans.  The  patient  was  started  on  sulfapyridine 
in  full  dosage.  This  was  poorly  tolerated  as  it  provoked  considerable  nausea  and  vomiting. 
The  temperature  fell,  but  after  a  period  of  three  days,  it  again  became  elevated  and  re- 
mained so.  .Sodium  sulfapyridine  was  given  parcnterally  but  this  was  also  stopped  in  a  few 
days.  Ten  dajs  after  admission  the  patient  became  irrational  and  somewhat  somnolent. 
Examination  now  revealed  spontaneous  twitching  of  the  left  side  of  the  face,  left  central 
facial  weakness,  left  hemiparesis  and  a  left  Babinski  sign.  It  was  felt  that  this  was  the 
result  of  cerebral  embolization.  At  this  time  there  were  numerous,  generalized  petechiae, 
many  with  white  centers;  the  tourniquet  test  was  positive.  In  spite  of  a  transfusion,  the 
hemogloV^in  continued  to  fall.    Bilateral  costo-vertebral  angle  tenderness  developed.  Be- 
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cause  of  the  mental  retardation  and  somnolence,  the  blood  urea  nitrogen  was  checked  and 
found  to  be  156  mg.  per  cent.  This  was  rather  surprising  in  view  of  the  fact  that  there  was 
no  uriniferous  odor  to  the  breath,  apparently  adequate  amounts  of  urine  were  being  passed, 
and  the  blood  pressure  was  106  systolic  and  70  diastolic.  A  check  of  the  laboratory  finding 
again  showed  an  elevation  to  116  mg.  per  cent.  Two  days  later,  there  were  present  all  the 
unmistakable  features  of  uremia.  A  loud  pericardial  friction  rub  became  audible.  The 
blood  phosphorus  rose  to  7.3  mg.  per  cent;  the  calcium  was  9.3  mg.  per  cent.  The  picture 
was  attributed  to  extensive  renal  infarction.  He  declined  rapidly  and  died  four  weeks  after 
admission. 

Necropsy  Findings.  Dr.  Klemperer.  The  heart  showed  classical  evidence  of  the  presence 
of  subacute  bacterial  endocarditis.  The  mitral  valve  contained  small  but  extensive  vege- 
tations on  the  free  edges;  the  lesions  also  extended  downward  to  involve  the  chordae.  These 
were  thickened  and  indicated  an  old  rheumatic  process.  The  vegetations  extended  upwards 
to  involve  the  posterior  wall  of  the  left  auricle  in  the  region  of  the  MacCallum  lesion.  The 
aortic  valve  cusps  also  showed  bacterial  vegetations,  as  well  as  evidences  of  preceding  rheu- 
matic endocarditis. 

The  kidyieys  had  the  mottled  appearance  indicative  of  destruction  of  the  renal  pa- 
renchyma and  subsequent  fibrous  replacement.  Many  petechial  hemorrhages  were  present 
but  there  was  only  one  relatively'  small  infarct.  On  cross  section  the  cortical  markings  were 
indistinct  and  many  gray  areas  of  fibrosis  could  be  seen.  Microscopically  there  was  gen- 
eralized involvement  of  the  glomeruli.  The  lesions  were  of  different  ages  and  affected  only 
portions  of  the  involved  glomeruli,  in  a  manner  commonly  seen  in  the  kidneys  during  the 
active  phase  of  subacute  bacterial  endocarditis. 

The  spleen  was  enlarged,  weighing  310  grams  and  contained  many  large,  anemic  infarcts. 
The  brain  had  evidences  of  cerebral  embolization.    There  was  a  recent  uremic  pericarditis. 

This  is  a  typical  case  of  subacute  bacterial  endocarditis.  The  interesting  feature  is  the 
massive  focal  glomerular  embolization  which  produced  the  same  general  effect  on  renal 
function  as  a  diffuse  glomerulonephritis. 

Comment.  Dr.  Baehr.  In  a  study  of  cases  in  the  bacteria-free  stage  of  sub- 
acute bacterial  endocarditis,  it  was  found  that  one-third  of  the  cases  died  in 
uremia,  presumably  a  result  of  diffuse  glomerulonephritis.  Lande  and  I,  how- 
ever, came  to  the  conclusion  that  all  but  one  case  actually  had  massive  glomerular 
embolization,  with  the  glomeruli  showing  all  stages  of  embolization. 

This  case  is  a  cla.ssic  example.  Such  cases  can  be  distinguished  pathologically 
and  strongly  suspected  clinically  by  the  presence  of  massive  showers  of  petechiae. 
In  this  case  there  ^\ere  showers  of  innumerable  white-centered  petechiae  which 
should  have  aroused  the  suspicion  of  renal  in.sufficiency  on  this  basis. 


Reported  by  Max  Ellenberg,  M.D. 
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MuQuat  7,  1861-Beccmbcr  7,  1943 

Charles  Henry  May,  son  of  Henry  May  and  Henrietta  Oppenheimer  May, 
was  born  in  Baltimore,  Maryland.  When  he  was  four  years  old  the  family 
moved  to  Xew  York  where  he  attended  private  and  public  schools  and  spent 
two  years  at  the  College  of  the  City  of  New  York.  After  special  courses  in 
chemistry,  he  entered  the  College  of  Pharmacy  of  the  City  of  New  York  from 
which  he  was  graduated  at  the  head  of  his  class  in  1879  with  the  award  of  a  gold 
medal.  In  1883  he  received  his  degree  of  Doctor  of  Medicine  at  the  College  of 
Physicians  and  Surgeons,  Columbia  University  and  won  the  first  Harsen  prize 
for  clinical  reports  and  the  first  Harsen  prize  for  efficiency.  He  was  offered  a 
position  at  Bellevue  Hospital  but  declined  since  he  had  already  accepted  an 
appointment  at  The  Mount  Sinai  Hospital. 

After  leaving  The  Mount  Sinai  Hospital  Dr.  May  entered  private  practice. 
While  in  general  practice  he  worked  with  Seguin  in  nervous  diseases,  Delafield 
in  internal  medicine  and  Agnew  in  ophthalmology.  It  was  Dr.  Agnew's  friend- 
ship and  kindness  that  influenced  him  to  specialize  in  ophthalmology. 

In  1887  Dr.  May  went  to  Europe  for  post-graduate  study.  He  spent  si.x 
months  at  Halle  studying  the  eye  and  ear  and  six  months  at  Vienna  working 
in  the  clinics  of  Fuchs,  Dimmer,  Koenigstein,  Politzer  and  Urbanschicht.  On 
his  way  home  he  visited  clinics  in  Paris  and  London.  In  1888  he  resumed  prac- 
tice in  New  York,  specializing  at  first  in  both  otology  and  ophthalmology. 
Appointment  to  Manhattan  Eye  and  Ear  Hospital,  Herman  Knapp's  Hospital 
and  College  of  Physicians  and  Surgeons  followed.  He  was  also  associated  with 
the  Polyclinic  Hospital.  At  the  College  of  Phj^sicians  and  Surgeons  he  became 
chief  of  clinic  following  the  resignation  of  John  E.  Weeks.  At  The  Mount 
Sinai  Hospital  he  was  made  assistant  attending  in  the  Eye  Department  in  1893 
and  became  full  attending  when  Gruening  retired.  He  was  Attending  Oph- 
thalmologist for  14  years  and  Consulting  Ophthalmologist  for  20  years.  In 
1914  he  established  the  eye  service  at  Bellevue  Hospital  where  a  ward  of  forty- 
five  beds  was  equipped  according  to  his  plans.  He  was  director  of  this  service 
imtil  1925  when  he  resigned  to  be  succeeded  by  John  M.  Wheeler.  Later  he 
was  Consulting  Ophthalmologist  to  The  Mount  Sinai,  Bellevue,  French  and 
]\Ionmouth  Memorial  Hospitals. 

Dr.  ^lay  contributed  considerably  to  medical  literature.  His  best  known 
work  is  his  "Manual  of  Diseases  of  the  Eye".  The  book  appeared  in  1900  and 
has  been  in  wide  use  as  a  textbook  for  medical  students  and  general  practitioners 
of  medicine.  It  has  been  translated  into  many  languages,  the  most  recent  one 
being  Portuguese.  He  took  great  pride  in  this  work,  ever  seeking  to  keep  the 
book  up  to  date.  Just  two  weeks  before  his  death,  he  insisted  on  correcting  the 
proof  for  the  eighteenth  edition. 

He  was  one  of  the  first  in  this  country  to  report  in  1899  a  case  of  restoration 
of  the  conjunctival  cul-de-sac  in  total  symblepharon  by  means  of  Thiersch  skin 
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graft  and  m  1901  the  restoration  of  a  socket  by  a  large  Wolff  graft.  He  wrote 
on  the  prevention  and  treatment  of  ophthalmia  neonatorum  in  1895,  in  1906 
and  in  1908. 

Early  in  his  career  he  compiled  a  textbook  for  grammar  schools  on  anatomj^, 
physiology  and  hygiene  published  by  William  Wood,  which  went  through  four 
editions.  He  also  published  an  index  to  Materia  Medica  which  he  wrote  with 
Charles  F.  Mason.  He  wrote  a  manual  of  the  Diseases  of  Women  which  he 
published  in  1885.  He  also  wrote  on  ophthalmic  .subjects  for  the  "International 
Encyclopedia",  the  "Reference  Handbook  of  the  Medical  Sciences"  and  for 
a  number  of  lay  journals. 

In  1900,  Dr.  May  introduced  an  electric  ophthalmoscope  based  on  a  new 
principle  of  illumination.  The  advantages  of  the  new  instrument  were  in- 
destructibility, the  employment  of  a  solid  prism  reflector  instead  of  a  mirror 
and  a  condensing  lens  which  gave  an  even  illumination  of  the  fundus  devoid 
of  shadow  and  reflexes  so  annojdng  in  the  older  instruments.  The  system  of 
illumination  in  the  May  Electric  Ophthalmoscope  in  now  is  general  use. 

His  hobbies  were  the  enjoyment  of  fine  cigars,  cravats  and  summer  travels 
in  Europe.  He  crossed  the  Atlantic  every  summer  for  many  years,  making  in 
all  fifty-four  trips. 

His  practice  was  extensive  and  lucrative.  He  was  loved  by  his  patients 
and  particularly  by  doctors  for  whom  he  saw  cases  in  consultation.  He  had  a 
vast  experience  and  keen  insight  and  was  always  helpful. 

He  was  a  member  of  the  American  Ophthalmological  Society,  The  American 
Academy  of  Ophthalmology  and  Otolaryngology,  The  New  York  Academy  of 
Medicine,  The  American  College  of  Surgeons  and  The  New  York  State  and 
Count}'  Medical  Societies. 

He  is  survived  by  his  widow,  Mrs.  Rosalie  Allen  May  and  two  sisters,  Mrs. 
Florence  Oppenheimer  and  Mrs.  Nellie  Mosbacher.  One  month  before  his 
death,  Dr.  May  and  his  wife  celebrated  their  fiftieth  wedding  anniversary. 

The  name,  Charles  II.  May,  is  universally  known  to  the  medical  profession. 
His  life  was  rife  with  achievements  and  he  made  many  valuable  contributions  in 
his  cho.sen  field  of  medicine.  He  was  a  great  scholar  and  teacher,  a  fine  clinician 
and  an  excellent  surgeon.  The  profession  has  lost  one  of  its  most  distinguished 
ophthalmologists. 
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Members  of  the  hospital  staff  and  the  out-patient  department  of  The  Mount  Sinai 
Hospital  are  invited  to  submit  for  publication  in  this  column  brief  abstracts  of  their 
articles  appearing  in  other  journals. 


///.  Diagnosis  of  Female  Sterility.    I.  C.  Rubin.    Western  J.  Surg.,  Obst.  &  Gynec.  50: 
349,  July  1942. 

Those  procedures  should  be  employed  that  have  a  definite  purpose  supported  by  practical 
experience.  In  general  emphasis  is  placed  on  the  following  steps  in  the  inquiry :  (1)  a  com- 
plete medical  history  especially  detailed  in  the  sphere  of  genital  function  and  the  constitu- 
tional state;  (2)  general  physical  examination  with  particular  reference  to  that  of  the 
genitals  and  secondary  sex  characters;  (3)  the  Huhner  test  and  if  necessary  examination  of 
the  unmixed  semen;  (4)  urinalysis,  blood  examination  including  serologic  tests  for  syphilis; 
(5)  nonoperative  tests  for  tubal  patency;  (6)  basal  metabolic  rate  determination;  and  (7) 
in  individual  cases,  as  the  indications  arise,  further  investigation  by  means  of  specialized 
tests  including  serologic,  hormonologic,  roentgenologic  and  biochemical. 

The  clinical  appraisal  of  the  patient  including  her  psychic  peculiarities,  domestic  hap- 
piness, dietary  habits  and  sex  habits  underlying  her  inability  to  conceive  must  continue  to 
receive  first  consideration  while  laboratory  methods  judiciously  applied  as  in  other  fields  of 
medicine  may  serve  as  useful  aids. 

The  Angiocardiographic  Detnonstralion  of  an  Arteriovenous  Fistula.  M.  F.  Steinberg,  A. 
Grishman  andM.  L.  Sussman.  Surg.,  Gynec.  &  Obst.  75: 93,  July  1942. 
Angiocardiographj'  is  a  simple,  effective  procedure  for  the  precise  localization  of  arterio- 
venous fistulas  involving  large  vessels  near  the  heart.  It  is  especially  valuable  in  cases  in- 
volving those  vessels  which  otherwise  would  require  a  difficult  surgical  exposure  to  perform 
arteriography. 

Uric  Acid  Partition  in  Gout  and  in  Hepatic  Disease.  D.  Adlersberg,  E.  Grishman,  and 
H.  Sobotka.  Arch.  Int.  Med.,  70:  101,  July  1942. 
The  non-ultrafiltrable  (bound)  uric  acid  as  compared  to  the  total  uric  acid  content  of  the 
serum  was  studied  in  normal  subjects  and  patients  with  miscellaneous  pathologic  condi- 
tions. Comparatively  constant  uric  acid  partition  was  found  as  a  characteristic  of  the 
normal  blood  serum.  Among  the  pathologic  conditions  considered  particularly  gout  and 
hepatic  damage  bring  about  disturbance  of  the  uric  acid  partition,  characterized  by  a  dimi- 
"nution  of  the  free,  and  elevation  of  the  bound  uric  acid  fraction.  The  role  of  the  liver  in 
purine  metabolism  is  discussed. 

In  10  patients  with  gout,  elevation  of  total  and  correspondingly  of  bound  uric  acid  pre- 
vailed. Gout  with  extreme  hyperurecemia  may  be  associated  with  a  normal  uric  acid  parti- 
tion, on  the  other  hand,  patients  with  gout  in  whom  the  total  uric  content  is  not 
elevated  may  be  distinguished  by  a  high  bound  uric  acid  ratio.  The  diagnostic  significance 
of  such  findings  is  suggested. 

Granulomatous  J ejuno -Ileitis.   M.  L.  Sussman,  and  E.  Wachtel.    Radiology,  39:  48,  July 
1942. 

An  analysis  of  23  cases  of  granulomatous  jejuno-ileitis  is  presented  from  clinical,  patho- 
logic, and  roentgenologic  points  of  view.    This  disease  appears  most  frequently  in  late 
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adolescence  or  early  adult  life.  It  is  characterized  clinically  by  diarrhea  and  abdominal 
pain,  although  fever  appears  during  the  course  of  the  disease  in  most  cases.  There  is  a 
distinct  tendency  to  chronicity  with  varying  grades  of  activity.  Roentgenologically,  dif- 
ferentiation from  a  deficiency  pattern  is  difficult  in  the  acute  phase,  but  the  chronic  disease 
is  characterized  by  rigidity  and  stenosis,  which  occasionally  gives  rise  to  obstruction. 

Pruritus  Ani,  with  Special  Reference  to  Therapeutic  Tattooing  icith  Mercury  Sulfide.  R. 
TuRELL.    New  York  State  J.  Med.  42: 1335,  July  1942. 

The  successful  employment  of  tattooing  of  the  anal  canal  and  the  perianal  region  with 
mercury  sulfide  for  intractable  anal  pruritus  had  made  it  desirable  to  review  the  problem 
of  pruritus  ani  in  detail,  so  that  the  place  of  this  new  therapeutic  measure  in  the  general 
scheme  of  things  may  be  evaluated. 

The  physiologic  behavior  of  the  apocrine  sweat  glands  is  discussed.  The  roles  played 
by  systemic  disease,  psj-chic  factors,  anal  hygiene,  anal  lesions  and  dermatologic  lesions  are 
evaluated.  The  general  and  local  therapeutic  measures  are  discussed  in  detail  as  is  every 
phase  of  tattooing  of  the  anal  region  with  mercury  sulfide.  The  author  concluded  that 
when  simple  measures  fail  to  control  anal  pruritus,  more  radical  therapeutic  methods 
(perianal  subcutaneous  alcohol  injection,  tattooing,  etc.)  have  to  be  employed.  In  his 
experience,  tattooing  of  the  anal  and  perianal  regions  with  mercury  sulfide  is  an  effective 
therapeutic  measure  for  the  properly  selected,  refractory  cases  of  pruritus  ani. 

Metastatic  Tumors  of  the  Brain.  J.  H.  Globus  .\nd  T.  Meltzer.  Arch.  Xeurol.  &  Psy- 
chiat.,  48:  163,  August  1942. 

The  clinical  manifestations  and  the  anatomic  observations  in  57  cases  of  metastatic 
tumor  of  the  brain  are  analyzed. 

On  the  clinical  side,  observations  on  the  evolution  of  the  symptoms  and  signs  in  cases 
of  metastatic  tumor  of  the  brain  point  to  the  following  conclusions: 

The  onset  of  cerebral  manifestations  is  most  commonly  acute  and  often  precipitate,  with 
symptoms  of  increased  intracranial  tension,  such  as  headache,  nausea  and  vomiting.  These 
symptoms,  appearing  early  in  the  disease,  manifest  themselves  in  an  intensity  out  of  pro- 
portion to  the  then  present  meager  objective  neurologic  signs. 

Papilledema  is  absent  in  a  large  number  of  instances  (34  cases,  or  59.6  per  cent,  in  this 
series) ;  moderate  in  some  (16  cases,  or  28  per  cent),  and  pronounced  only  in  a  few  (7  cases, 
or  12  per  cent). 

The  presence  or  absence  of  meningeal  signs  does  not  seem  to  bear  any  relation  to  the 
position  of  the  tumor  in  the  brain. 

Mental  alterations  are  found  in  a  somewhat  greater  number  of  cases  of  metastatic  than 
of  primary  tumor  of  the  brain  (23  cases  in  this  series). 

The  evolution  of  the  clinical  course  is  characterized  by  a  rapid  transition  from  the  early 
stage,  in  which  the  cerebral  signs  are  few  and  vague,  to  a  stage  in  which  manifestations  of 
an  existing  focal  lesion  of  the  brain  are  prominent.  In  a  large  number  of  instances  these 
may  be  of  a  disseminated  character,  and  in  an  equal  number  of  instances  they  may  point  to 
the  presence  of  a  single  circumscribed  process.  The  rapid  imfolding  of  the  clinical  picture 
is  marked  by  an  equally'  rapid  decline  in  the  general  condition  of  the  patient. 

The  laboratorj'  investigations  pertaining  to  the  cerebrospinal  fluid  contribute  little  to 
the  diagnosis.  While  the  cell  count  of  the  cerebrospinal  fluid  at  times  may  be  above  normal, 
or  even  very  high,  tumor  cells  are  rarely  discovered  in  the  fluid.  The  increase  in  the  glob- 
ulin and  the  slight  increase  in  the  sugar  content  of  the  cerebrospinal  fluid  noted  in  a  few 
cases  are  not  pathognomonic  of  metastasis. 

Thus,  it  may  be  said  that  an  acute  onset  of  symptoms  of  increased  intracranial  tension, 
such  as  headache  and  vomiting,  followed  by  rapidly  progressive  development  of  neurologic 
signs  of  either  disseminated  or  more  localized  character,  accompanied  by  slow  development 
of  papilledema  in  the  absence  of  positive  serologic  reactions  and  febrile  manifestations, 
points  strongly  to  an  expanding  lesion  of  a  metastatic  character.    Such  a  suspicion  demands 
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search  for  a  primary  lesion  by  all  available  clinical  and  laboratory  methods,  since  the 
therapeutic  indications  depend  on  recognition  of  the  character  of  the  neoplastic  process. 

In  spite  of  its  invasive  character,  a  discrete  line  of  demarcation  between  the  metastatic 
tumor  and  the  adjacent  tissue  is  maintained,  and  only  mild  reactive  changes,  such  as  a 
narrow  zone  of  condensation,  gliosis  and  occasional  lymphocytic  infiltration  in  nearby  brain 
tissue,  are  present.  In  rare  instances  a  narrow  belt  of  hemorrhage  is  observed,  and  this  is 
particularly  true  of  metastases  from  the  so-called  Grawitz  type  of  tumor,  or  hypernephroma. 
Relatively  wide  areas  of  edema  of  surrounding  brain  tissue  are  common. 

The  tumor  tissue  itself  is  usually  rich  in  blood  vessels,  occasionally  shows  extravasation 
but  most  frequently  contains  relatively  large  areas  of  necrobiosis.  A  fairly  large  number 
of  such  tumors  contain  cysts  filled  with  gelatinous  material.  In  a  small  group  of  cases  of 
metastatic  invasion  of  the  brain  the  lesions  are  widespread  in  distribution  but  are  restricted 
to  infiltrations  about  blood  vessels.  These  lesions  are  recognized  only  microscopically 
and  are  occasionally  described  as  miliary  carcinomas. 

The  choroid  ple.xus,  which  was  studied  with  a  view  to  determining  its  role  in  the  trans- 
portation of  tumor  cells  to  the  nervous  system,  was  the  seat  of  metastatic  invasion  in  only 
1  of  57  cases. 

BOOK  REVIEW 

Sylv.\n  D.  Manheim,  M.D.    Proctology.    Oxford  Univ.  Press,  New  York,  1943. 

The  author  has  assembled  in  outline  form  a  complete  discussion  of  diseases  of  the  anus, 
anal  canal  and  rectum.  As  such,  the  book  should  be  of  great  value  for  students  and  the 
general  practitioner  who  treats  anal  fissure,  ulcer,  hemorrhoids,  pruritus  ani  and  allied 
conditions.  Thej'  will  find  there  a  detailed  description  of  the  therapy  of  these  ailments. 
Thus,  for  example,  the  injection  treatment  for  hemorrhoids  is  given,  step  by  step.  The 
much  discussed  tattoo  treatment  for  pruritus  ani  will  be  of  interest  to  tliose  unfamiliar  with 
this  technic.  Surgical  procedures  are  also  given  in  great  detail,  including  types  of  anes- 
thesia, postoperative  care  and  methods  of  choice.  Congenital  malformations,  cryptitis  and 
papillitis  and  the  fine  points  in  the  management  of  anorectal  abscess  and  fistula  are  fully 
described.  Other  topics  of  interest  include  melanosis  coli,  lymphopathia  venereum,  facti- 
tial  proctitis  and  management  of  a  permanent  colostomy.  There  arc  many  other  valuable 
features,  including  a  clear  exposition  of  the  anatomy  of  the  anorectal  region,  the  ijractical 
aspects  of  which  are  emphasized.  The  author  has  really  succeeded  in  giving  the  reader  in 
concise  fashion  a  full  understanding  of  the  fundamental  principles  of  proctology.  This 
valuable  addition  to  the  Oxford  medical  outline  series  is  highly  recommended. 

Albert  Cornell. 


NOTE 


In  order  to  avoid  duplication  in  indexing  articles  appearing  in  this  Jour- 
nal, attention  is  called  to  the  fact  that  the  following  papers  have  been 
pre\'iously  published  at  greater  length  here  and  elsewhere: 

"Subacute  Streptococcus  Viridans  Endarteritis  Superimposed  on  Patent 
Ductus  Arteriosus.  Recurrence  After  12§  Years.  Recovery  after  Opera- 
tion" by  Dr.  Arthur  S.  W.  Touroff,  J.  Mt.  Sinai  Hosp.  10:  729.  1944, 
originally  appeared  in  Am.  Heart  J.  23:  857,  1942  with  Dr.  L.  R.  Tuchman 
as  co-author. 

"Constrictive  Pericarditis.  Classic  Type  with  Pericardiectomy"  by 
Dr.  Charles  K.  Friedberg,  J.  !Mt.  Sinai  Ho.sp.  10:  717,  1944  was  reported, 
among  other  cases,  in  an  article  entitled  "Chronic  Constrictive  Pericarditis; 
Medical  and  Surgical  Aspe<>ts"  by  Dr.  B.  S.  Oppenheimer,  Dr.  William  M. 
Hitzig  and  Dr.  Harold  Xeuhof,  in  .J.  :\It.  Sinai  Hosp.  7:  270,  1941. 

CORRECTION 

In  the  article  by  Irving  R.  Roth,  M.D.  entitled  "The  Community 
Cardiac  Program  and  the  Role  of  the  Modern  Cardiac  Clinic",  which 
appeared  in  the  Journal  of  The  Mount  Sinai  Hospital,  Vol.  10,  No.  5 
(Januarv-Februaiy)  1944,  in  the  last  sentence  of  the  third  paragraph 
the  word  positive  should  read  possible. 
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